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NEW CONDENSER WATER REGULATING VA 


A-P MODEL 65A.... the industry's newest, quietest, pressure-actuated 
way to control condenser-cooling water. Features single all-purpose 
adjustment, 65 to 300 psi. 30% more water capacity. 

Designed for use with any non-corrosive refrigerant. 






Here’s the inside story of superior design 


UNIT-ACTION OPERATION — The Model 65A valve regulates 
the flow of water to water-cooled condensing units by means 
of head or receiver pressure which actuates the bellows in 

the valve. A double-diaphragm assembly, 

in turn, moves a Graphitar block across 

a stainless steel seat. Assembly 

operates smoothly as a unit — no 

independently moving parts. New 


i r viet operation 
design assures quiet op ma. NEW DOUBLE DIAPHRAGM 


increased bellows life. = of nylon reinforced rubber 
pe > provides flexibility for clos- 
ing-opening action . . . 
toughness for positive seal. 













: SS GRAPHITAR 
HEAVY-DUTY . eS (SINTERED GRAPHITE) 
BRASS HOUSING lll SLIDING BLOCK 
; i is only moving part 
in water. Low-friction 
material won't wear oul. 


protects positive action of 
high-quality cadmium-plated 
steel spring. Easy manual 
adjustment — 65 to 300 psi 













| STAINLESS STEEL VALVE SEAT FEATURES 
EXCLUSIVE SELF-CLEANING ACTION... & 
| key reason why Model 65A_ promises 
§ trouble-free service despite dirt, lime or 

sand in water. 







SIZES — %”", 2", ¥%” FEMALE N.P.T. 
Write for full facts on stand-out features built into 
the Model 65A. See what makes it the new stand- 
ard for both O.E.M. and replacement applications. 





Creative Controls for Industry 


CONTROLS COMPANY OF AMERICA 


2456 N. 32nd Street © Milwaukee 10, Wis. 
Cooksville, Ontario © Postfach 313, Zug, Switzerland 
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THERE MUST BE A REASON 


Why people, individually or in the mass, do certain things at the 
times when they do them must ever remain one of the more 
inscrutable mysteries; despite the efforts of politicians, psychologists, 
psychoanalysts, educators, pitchmen and the hidden persuaders to 
explore the matter. Why did Simple Simon do his fishing in a tub 
of water? Why did Sir Oliver Lodge become beguiled by the 
mysteries of ectoplasm? Why did millions give their lives and blood 
in contention over the right of a state to withdraw from the Union? 
Why should ideologies matter to anyone? 


There is a matter of societies. Why do people join them? 
As a professional engineering society, the American Society of 
Heating, Refrigerating and Air-Conditioning Engineers exists “. . . 
to advance the arts and sciences . . . for the benefit of the general 
public . . . Matters pertaining to politics, religion or solely to trade 
shall not be discussed at any meeting of the Society, nor be included 
in any of its publications”. We quote the By-laws. 


Yet, beyond all question, there are many members of 
ASHRAE who do belong for non-engineering, non-scientific reasons 
and who expect to gain from their membership certain values 
unallied with the realms of a professional society; just as there 
are those whose perspective is non-commercial and just as the inter- 
ests of both greups may be partially social. The only hazard here 
entailed, kut ii is a real one, is that the interests and anticipations, 
for things present or things to come, of the non-engineering group 
may conflict with what must be the basic program. 


Let us not be misunderstood. Ivory tower engineering alone 
gets no one anywhere. Equipment has to be promoted, marketed 
and sold. As long as it is accepted that engineering is the indis- 
pensable base, there is no problem; but should pressures for non- 
engineering services and meetings mount, watch out. 


We think that societies, like other things, are vulnerable to 
change, that only continual upgrading will maintain high standards, 
that strength is the outcome of largely undiluted concepts and that 
each and every member should be under no illusions as to what 


it is all about. 
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How to do it 


George A. Horne dies 
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Late news highlights 


In order to permit more effective dissemination of its findings to science and 
industry and to meet the specialized needs of today’s scientists, engineers and 
mathematicians, the National Bureau of Standards will publish its Journal of 
Research in four separate sections, beginning July 1, corresponding to subject 
matter fields. The four sections (available in individual subscriptions) are: 
Section A — Physics and Chemistry; Section B — Mathematics and Mathemati- 
cal Physics; Section C — Engineering and Instrumentation; and Section D — 
Radio Propagation. 


Basic information regarding international, national, regional, state and local 
engineering groups is contained in the 1959 Engineering Societies Directory 
published by Engineers Joint Council. Also included are address, member- 
ship, secretary and organizational publications. Directory is available from 
EJC, 29 West 39th Street, New York 18, N. Y., at $3.50. 


Both physical and mathematical aspects of thermodynamics are covered in 
the teat, Thermodynamics, by Gordon J. Van Wylen. Written from an engi- 
neering perspective, the volume defines basic laws and terms. First law of 
thermodynamics, including flow into an open system and conservation of 
mass, and second law are developed. Also covered are processes in recipro- 
cating machinery and cycles; power and pee oo ace cycles; one-dimensional 
flow through nozzles and orifices; and axial flow through blade passages. 
(John Wiley & Sons, New York. 567 pages, $7.95.) 


Separation of hydrogen isotopes has been accomplished at the National Bureau 
of Standards’ Cryogenic Engineering Laboratory (Boulder, Colo.) in a pilot 
plant capable of distilling liquid hydrogen by ionation, yielding specific 
amounts of pure liquid deuterium and deuterium-free hydrogen. This method 
may provide a means for industry to produce large quantities of deuterium. 


“Warm Air Perimeter Heating as Applied to Structures with or without Base- 
ments” contains revised stan 0 aan ae 
air system in a concrete slab. Five type classifications of ing material 
to be used in concrete slab construction are included together with 

design methods and proper installation requirements. Copies are available 
from the National Warm Air Heating and Air Conditioning Association, 640 
Engineers Building, Cleveland 14, Ohio. 


Just as we go to press we learn of the death of George A. Horne, Past President 
and Honorary Member of ASRE. Mr. Horne joined the Society in 1911, 
becoming President in 1924. In 1944 he was made an Honorary Member, 
the fifth. Further details of Mr. Horne’s career and contributions will appear 
in our July issue. 


“Work output of employees in an air conditioned space is greater, on an 
average, by more than nine percent than that of 9 a in similar space 
which is not air conditioned” is the summary of a five-month study by the 
General Services Administration of the Public Building Service, Washington 
25, D. C. Other advantages of air conditioning cited in the report are: decrease 
in absenteeism and contribution to employee comfort and morale. 


“An Introduction to Physical Microclimatology” by F. A. Brooks discusses 
heat vapor exchange close to ground and provides working knowledge of the 
thermal relationships between the solar and nocturnal radiation and resultin 

equilibrium temperatures in our climatic environment. A limited edition o 
this treatise has been prepared by the Department of Agricultural Engineer- 
ing, College of Agriculture, Agricultural Experiment Station, University of 
California, Davis, Calif. 
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Revised edition Completely brought up to date, Modern Air Conditioning, Heating and 
Ventilating, Third Edition, by Willis H. Carrier, Realto E. Cherne, Walter A. 
Grant and William H. Roberts incorporates new developments and latest 
information and data. It includes recent material on comfort and heat trans- 
fer; heat pumps; air condensers; water treatment; high-velocity air duct design; 
psychrometric processes; cooling coil selection and rating; and control devices, 
(Pitman Publishing Corp., New York. 592 pages, $12. 





Code is law Detroit, Mich., has adopted as law the American Standard Safety Code for 
Mechanical Refrigeration, ASA B9.1—1958 and it is included in the Detroit 
Refrigeration Code Book. Other neighboring communities have also adopted 
the B9 Code as law. 


Reasons for decline Freshman engineering enrollment has declined markedly for the first time in 
eight years, a survey by the Engineering Manpower Commission in cooperation 
with the American Society for Engineering Education reveals. Heads of 
engineering schools cited these reasons for the declining enrollment: false 
appraisals of the long range engineering career opportunities by counsellors, 
students and parents; increased concern about rigors of engineering curriculum; 
and sensed interest by potential engineering students in other scientific 
fields. 


“Research on the Refrigeration of Perishable Commodities,” annual report of 
the Director of the Refrigeration Research Foundation, 12 North Meade 
Avenue, Colorado Springs, Colo., describes the 21 studies the Foundation is 
sponsoring in its current research program and lists its publications for 1958. 


Annual report 


Criteria for ducts A special Advisory Committee of the Building Research Advisory Board, 

headed by Paul R. Achenbach, Chief of the Air Conditioning, Heating and 

Refrigeration Section, National Bureau of Standards, has prepared a report 

on “Criteria for Ducts to be Used in Residential Warm Air Heating and Air 
| Conditioning Systems.” Objective of the study was to define properties or 
i! characteristics a duct should possess to perform satisfactorily and to describe 
| tests needed to demonstrate these qualities. As a result of the study recom- 
mendations were made to serve as a basis for making acceptability deter- 
minations based on performance for ducts fabricated from any material. 
r Copies (NAS-NRC Publication 651) are available from the Printing and Pub- 
| lication Office, National Academy of Sciences—National Research Council, 
i| 2101 Constitution Avenue, Washington 25, D. C., for $1.25. 


Higher incomes for teachers According to a survey published for Engineers Joint Council, 29 West 39th 
Street, New York 18, N. Y., the average professional income of engineering 
teachers in the United States has risen 8.3% since 1956 and basic teaching 
salaries have increased 13.5% over the two-year period. Survey covered more 

| than 5,000 engineering teachers. 





NOTICE TO MEMBERS OF 1959 ANNUAL MEETING 


The Annual Meeting of the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc. will convene at Lake Placid, N. Y. at 9:00 a.m., 
Monday, June 22, 1959. 


| Continuing through Wednesday, June 24, the meeting will include eight 
Technical Sessions covering Compressors, Ventilation, Noise, Heat Transfer and 

i General Refrigeration and Air Conditioning. There will be a Domestic 
Refrigerator Engineering Conference, Industrial Ventilation Conference and 
| 


Ohi * ee te tee a ee 


a Conference on Cryogenics. 


A brief business session during which Officers and committees will present 
reports is scheduled for Monday, June 22. 


Every member should plan to attend the Lake Placid Meeting. 


CECIL BOLING A. V. HUTCHINSON 
President Executive Secretary 
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Convective films 


evaluated for wire and 





aS 
O. W. WITZELL 
Member ASHRAE 


W. E. FONTAINE 
Member ASHRAE 


The initial phase of this study was 
developed to determine convective 
film coefficients in natural convec- 
tion for horizontal exchangers.' The 
attack depended on the measure- 
ment of the total heat flow from 
the exchanger by determination of 
flow rate and temperature drop of 
water passing through the exchang- 
er in an environment of known 
magnitude. 

The data obtained by the 
equipment designed to measure 
some of the variables were ques- 
tionable. It became apparent that 
the contribution to total heat trans- 
fer by radiation was significant. 
Measurement techniques devised to 
obtain the radiative contribution 
were of such character that it was 
impossible to obtain the degree of 
accuracy desired without some mod- 
ification. In addition, the convective 
heat transfer was affected by fluc- 
tuating environmental conditions. 
Improved techniques for the meas- 





0. W. Witzell and Professor W. E. Fontaine 
are with the School of Mechanica! Engineering, 
Purdue University. W. J. Papanek is with 
Lockheed Missiles System. This paper was pre- 
Sented as “An Evaluation of the Convective 
Film Coefficients for Wire and Tube Heat Ex- 
changers” at the 45th Semiannual Meeting of 
in New Orleans, La., December i-3, 
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W. J. PAPANEK 


urement of temperatures and mass 
flow rates were devised with the 
use of instrumentation that pro- 
vided a greater degree of accuracy. 

In order to eliminate the vari- 
able conditions in the environment 
from the viewpoint of both convec- 
tion and radiation, the exchanger 
was installed in a cell that was de- 
signed to provide the necessary 
control of the environment. The cell 
was of such nature that convection 
air currents were stable and the 
wall temperatures could be held 
constant. In addition, the cell de- 
sign permitted measurements to be 
made when the heat exchanger was 
in various positions other than 
horizontal. 


DISCUSSION OF APPARATUS 


The apparatus is similar to that 
described in a previous paper’ ex- 
cept for some important modifica- 
tions to allow more precise deter- 
mination of the variables affecting 
the heat flow. The design is such as 
to allow the determination of the 
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tube heat exchangers 


convective film coefficient on the 
outside of the exchanger by meas- 
uring the total heat flow and sub- 
tracting the contribution due to 
radiation. The exchanger was en- 
closed in a test cell which had been 
covered with a dull black paint to 
allow precise determination of the 
surface emissivities. The wall tem- 
perature of the enclosure was 
determined from _ thermocouples 
placed at various locations on the 
inside wall of the enclosure. 

The connections to the ex- 
changer and the thermocouple wire 
harness were so arranged that the 
exchanger could be adjusted at vari- 
ous angles in the enclosure. 

In order to determine the am- 
bient air temperature in the imme- 
diate vicinity of the exchanger, 
thermocouple readings were taken 
around the exchanger to determine 
the extent of the air disturbance 
due to convective currents. These 
readings indicated the minimum 
distance between the ambient ther- 
mocouples and the exchanger. The 
ambient temperature of the air 
was obtained from thermocouples 
mounted on a tree in the test cell. 
Thus, a continuous indication of 
the ambient air temperature from 
top to bottom of the cell as well as 
the wall temperature distribution 
was available to determine the ex- 
istence of a steady state condition 
before heat transfer data were 
obtained. 
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WIRES PER INCH 
Fig. | Variation in the con- 
vective film coefficient with 
number of wires and the 
angle of inclination with the 
horizontal 


Measurements of heat transfer 
from some exchangers were made 
with the tubes at various angles but 
with horizontal wires. The convec- 
tive coefficients for these conditions 
were computed and the results are 
shown in Fig. 1. The effect of inter- 
ference between the wires is clearly 
evident. Interference becomes more 
important as the number of wires 
are increased and as the angle from 
the horizontal is increased. 

The data and calculated results 
obtained for the vertical tests are 
shown in Fig. 2. The chart shows a 
typical Nusselt-Grashof correlation 
in which the heat exchanger was 
considered to be acting as a flat 
plate. 

The data for the horizontal 
condition represent a careful sur- 
vey of the operating characteristics 
of the heat exchanger. Fig. 3 shows 
the effect of number of wires and 
wire size on the heat transfer from 
the exchanger. The experimental in- 
formation indicates the apparent 
drop-off of heat transfer as the 
ratio of wire spacing to wire size 
becomes small. This effect is shown 
markedly in the case of the 13 gage 
wires where a point is reached at 
which the addition of extra wires 
actually produces a decrease in the 
heat transfer. 

The decreasing heat flow ob- 
tained by the addition of extra 
wires in the case of 16 and 20 gage, 
tends to indicate a maximum heat 
flow might exist with close wire 
spacing for these wire arrange- 
ments. 

In order to generalize the in- 
formation obtained for the hori- 
zontal tests, it becomes necessary 
to describe the geometry of the heat 
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Fig. 3 Heat trans- 
fer as a function 
of the number of 
wires and wire 


gages 


nA - Vung 


exchanger. In general, correlations 
of the heat transfer coefficient of 
cylinders in natural convection in 
the same medium and at about the 
same temperature are given by the 
equation, 

h=KD~™* (1) 
where K is a constant. 
The total heat transfer from wires 
and tubes is 





Qtotar = Qw at Q: ; 
= hrotAtort (2) 
where 
w —hwAw9, 
t —hrA.9, 
so that 
hrotAroe9r =—hrA:8; 
+ hywAw9en (3) 
and 
Ach: a. nAwhw 
hrot = (4) 
A:+ Aw 


Substitution from equation (1) 
gives 
A.D. % + nAwDw™ 








Denar’ * = (5) 
A. +Aw 
and ; 
Peete | 
rea At nAw 
fel 
D.% Dw% 
(6) 
This characteristic diameter is 


used to compute the Nusselt and 
Grashof numbers for the complete 
exchanger. 








Fig. 2 Correlations among 
the Nusselt number and 
Grashof number for heat ex- 
changers in the vertical posi- 
tion 


100 150 200 
NUMSER OF WIRES 


In view of the overlapping 
boundaries indicated by Fig. 4, it 
is necessary to modify the general 
correlation for heat flow from cyl- 
inders by a geometry factor. Since 
the tubes play only a small part in 
the total heat transfer from the ex- 
changer, the geometry factor should 
be primarily dependent on the wire 
configuration alone. One such cor- 
relation is 


— (No —— 


(7) 
The constant b was so chosen as to 
best represent the data shown 
graphically in Fig. 3. The numerical 
value of the constants c and a were 
obtained from the graph of the 
data as shown in Fig. 5 so that the 
final form of the equation becomes 


sS—D } : 
S 

(8) 
Equation (8) represents the 
generalized correlation for the hori- 
zontal condition for wire and tube 
heat exchangers in natural convec- 
tion. In order to test its ability to 
predict operating conditions, values 
of heat flow were computed for 
some representative conditions ob- 
tained in the experiments. Fig. 3 
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Fig. 4 Boundary layer inter- 
ference 


shows the result of such calcula- 
tions and compares the experi- 
mental determinations of hA as 
contrasted to the values computed 
from the equation. The agreement 
is satisfactory since the calculated 
information shows the tendency to- 
ward maximum heat transfer indi- 
cated by the experimental data. 


DISCUSSION OF RESULTS 


It has been stated in a previous 
paper that for the conditions in the 
experiments as described above the 
Prandti number is essentially con- 
stant and the relationship 

Nya = f(Ner) (9) 
is valid. 

The total heat transferred 
from the heat exchanger was cal- 
culated by the relationship 

@ = Mey (tin — tout) (10) 
where M and At are measurable 
quantities. When the heat trans- 
ferred by radiation is subtracted 
from total q, then the remainder is 
the heat that is transferred by con- 
vection, thus 

Ge = Gt — Gr (11) 
When q. is known then the convec- 
tive film coefficient h can be com- 
puted by the equation 

qe — Ah.9 (12) 
where © is the temperature differ- 
ence between the bulk fluid flowing 
and the ambient air. After having 
computed h., the Nusselt number 


hD, 
(=) can be determined since the 
K 


characteristic dimension (D.) and 
the thermal conductivity K are 
known. The Grashof number can be 
computed directly since all of the 
variables are known. From this in- 
formation a plot, Nx. vs Ng, can be 
made. For information referring to 
horizontal tests, see Fig. 5. From 
this plot a generalized relationship 
can be made as indicated by equa- 
tion (8). It should be emphasized 
that this equation is valid for any 
temperature difference and is in- 
dependent of heat exchanger geom- 


JUNE 1959 


es | EE ee a ee a 
10 20 (O a) 100 200 300 500 000 
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Fig. 5 Correlation of the 
Nusselt number and Grashof 
number for heat exchangers 
in horizontal position 


etry; i.e., wire diameter, wire spac- 
ing, and overall dimensions. 
Since D. = f(Dvw, Sw ------ .) 
Where D, = wire diameter 
Sw = wire spacing 

definite selection of these variables, 
when used with the plot in Fig. 5 
will result in a specific value of h. 
for this design criteria. This infor- 
mation can then be used in deter- 
mining the plot hA vs the number 
of wires—see Fig. 3. In this plot 
the solid lines represent the experi- 
mental data and the dotted lines 
represent the curves as calculated 
in the manner described above. 

This plot is particularly sig- 
nificant since it indicates that the 
generalized relationship as de- 
scribed by equation (8) is valid 
since it approximates the experi- 
mental curve within reasonable 
limits. Extended tests and greater 
amounts of data will probably lead 
to bringing these curves more close- 
ly together. At any rate, the data 
and experimental procedure verify 
the calculated plot within reason- 
able limits of accuracy. 

Fig. 3 is a plot showing how 
the convective film coefficient h 
varies with the number of wires 
for definite values of the angle of 
inclination with the horizontal. 

Fig. 6 is a plot showing the 
relationship between the product 
hA and the wire diameter with the 
number of wires as the parameter. 
In this plot hA was chosen since it 
is directly proportional to q.. 

These plots, then, Figs. 1, 3, 5, 
and 6 are useful in the design of a 
particular heat exchanger when the 
amount of heat to be transferred 
and the temperature difference are 
known. All other variables such as 
wire size, wire spacing, tube spac- 
ing, and tube diameter can be se- 
lected on the basis of economic and 
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Fig. 6 Heat transfer charac- 
teristics as a function of the 
wire diameter and the num- 
ber of wires 


manufacturing criteria. The value 
of these plots is that in every case 
they indicate the change in h, when 
the number of wires, temperature 
difference, and the wire diameter 
are the variables. 

Fig. 2 is a plot that shows the 
relationship between the Nusselt 
number and Grashof number for a 
heat exchanger in the vertical posi- 
tion. In this case, experiments indi- 
cated that the wire on tube heat 
exchanger acted as a vertical flat 
plate. This plot can be used for 
design in the same manner as de- 
scribed above for heat exchangers 
in the horizontal position. 


CONCLUSIONS 


The present work has resulted in a 
correlation among Nx, and Ng, and 
a resultant generalized equation 
which is pot restricted by heat ex- 
changer geometry. Either the plot 
or the generalized equation can be 
used in the determination of the 
convective film coefficient h, for any 
physical situation regardless of 
heat exchanger geometry. 

Future work should be directed 
to determine more information on 
the heat transfer characteristics 
when the exchanger is in a position 
other than horizontal. More data are 
needed in order to establish a gen- 
eralized equation of greater accu- 
racy, and finally the work should be 
extended to include forced convec- 
tion. 
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Performance of an air source 


Compound heat pump 





A. D. SPILLMAN 


Heating installations in the Phila- 
delphia area are designed for an 
outdoor temperature of 0F, and 
in order to extract heat from the 
outside air at that temperature, it 
is necessary that the refrigerant in 
the evaporator of the heat pump 
be at a temperature of about —30 F 
to accomplish a rapid heat transfer. 
On the condensing side of the heat 
pump the refrigerant must be at a 
temperature of about 120 F in order 
to provide 115 F water for circula- 
tion as the heating medium through- 
out a building. As the temperature 
of the refrigerant gas is a function 
of its pressure, it follows that to 
effect a temperature change of from 
—30 to +120F the compressor 
would require a high compression 
ratio; where the compound com- 
pression machine offers advantages. 

After several interviews with 
air-conditioning equipment and 
utility representatives, the new 
building owner requested that pro- 
posals be submitted on furnishing 
and installing a heat pump, and on 
the cost of electric power in con- 
nection with it. In addition, studies 
were made of the same heating and 


A. D. Spillman is Assistant Manager, Sales 
Applications Dept., Philadelphia Electric Co. 
This paper was presented at the Symposium on 
Heat Pump Performance at the 65th Annual 
Meeting of ASHAE, January 26-29, 1959. 
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cooling requirements with fuel-fired 
boilers for heating, and a mechani- 
cal system of air conditioning for 
cooling. 

The building is a two-story 
structure, of approximately 15,840 
sq ft area. The sidewalls are com- 
mon party walls, for the most part, 
with relatively small heat gain or 
heat loss from these areas. The front 
of the building is mostly glass, and 
in the rear the percentage of glass 
area is relatively high. Insulation 
on other exposed areas was care- 
fully planned for economy. 





Air appears to be the most promising future source of 
heat for heat pump installations, limited only by the 
availability of dependable equipment to give efficient 
year-round heating and cooling comfort. Recently, com- 
pound or multi-stage compression machines have been 
adapted to operate at reduced compression ratios, with 
increased output, and higher performance efficiencies. 
With these, auxiliary resistance heaters are not necessary. 
These developments prompted an investigation of the 
heat pump as a suitable means of heating and cooling a 


specific Philadelphia office building. 








Little information was avail- 
able on the use of the multi-stage 
compression machine for year- 
round operation, but calculations 
indicated that two 60 hp machines 
would provide more than adequate 
capacity for heating; and further, 
that the installation of two units 
would provide reserve capacity, as 
the operation of one unit would 
supply the demands of building 
heat most of the time. 

Heat pump equipment was in- 
stalled in the partial basement, 
with an outdoor air cooler-con- 





TABLE | 
HEATING COSTS — ESTIMATED COMPARED WITH ACTUAL 
Normal 

Month Estimated" Actual” Degree-Days 
January $ 395.00 $ 416.00 pa 
February 352.00 324.00 837 
March 284.00 211.00 667 
April 158.00 147.00 369 
May 40.00 27.00 93 
June 
July 
August COOLING ONLY 33 
September 
October 94.00 54.00 219 
November 221.00 212.00 516 
December 361.00 343.00 856 

$1,905.00 $1,734.00 4,523 


® Includes operation of all electric auxiliaries used for heating. 
» Actual heat pump operating costs prorated to a normal degree-day 
basis of 4523 for Philadelphia. Includes operation of all electric 


auxiliaries used for heating. 
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Fig. 1 Simplified piping diagrams of summer cooling and winter heating cycles 


denser on the building roof. This 
installation utilizes air as the heat 
source, and water as the distrib- 
uting medium for heating or cool- 
ing. The water circulates through 
a closed system of three indoor-air- 
handling units, totaling 20,800 cfm, 
each serving a separate zone. Con- 
cealed ducts and ceiling type dif- 
fusers supply the large drafting 
area with air of the desired tem- 
perature. The private offices are 
handled independently with floor 
mounted fan-coil room units, 
equipped with combination hot 
and chilled water coils. 

The heat pump system is de- 


signed for automatic operation to 
provide 45F water for summer 
cooling and 115 F water for winter 
heating. Change-over from cooling 
to heating is accomplished through 
a simple control switch. 

Fig. 1 is a simplified diagram 
of the complete cycle of heating 
and cooling. It is basically an air- 
to-water-to-air system, which in the 
heating season simply takes heat 
from the air, transfers it from the 
refrigerant to water in a heat ex- 
changer, which in turn carries the 
heat to the coils located in the 
various air handling units that dis- 
tribute heat to the different build- 


ing areas. In the cooling season the 
refrigerant cycle is reversed. 

The building owner utilizes 
2400 volt primary electric service 
which, in addition to the heat 
pump load, supplies about 70 kw 
of base load, consisting mostly of 
lighting. The customer-owned 
transformer bank provides 440 volt 
secondary service for the heat pump 
and 120 volt supply for lighting 
and miscellaneous uses. Careful 
analyses show the estimated cost 
of electricity for heat pump opera- 
tion. These estimates, for a normal 
degree-day basis of 4523 for Phila- 


delphia, are given in one column 


TABLE Il — SUMMARY OF OPERATION DATA 
METERED RESULTS — OCTOBER 1956 — SEPTEMBER 1957 DEGREE DAYS — 4190 























Compressors Auxiliaries Total Grand 

Month Base Heating Cooling Heating Cooling Heat Pump Total* 
Kw Kwhr Kw Kwhe Kw Kwhr Kw Kwhr Kw Kwhr Kw Kwhr Kw Kwhr 
1956 Oct. 71.2 19,090 36.8 1,440 49.6 1,710 22.4 4,250 22.4 2,300 68.0 9,700 138.0 29,780 
"Nov. 71.4 17.420 84.8 6,460 41.6 510 21.6 7,810 19.2 730 §=101.6 15,510 172.0 33,920 
" Dec. 71.4 15.800 84.6 7,560 ae — 20.0 8,490 we — 100.8 16,050 167.0 32,850 
1957 Jan. 71.4 19.680 80.0 15,760 oe — 24.0 12,450 — — 98.4 28,120 167.0 48,790 
"Feb. 71.5 16.790 57.6 9,380 — — 244 9,800 — — 80.0 19,180 146.0 36,970 
"Mar. 70.0 17,390 56.0 12,930 35.2 170 §=623.2 10,950 17.6 230 72.0 24,280 142.0 42,670 
"Apr. 70.0 16.590 48.0 6,290 35.2 960 21.2 7,000 17.2 1,030 64.8 15,280 134.0 32,870 
"May 70.8 17,120 44.0 1,140 52.0 4,530 23.6 1,660 18.0 3,520 68.0 10,850 136.0 28,970 
"June 68.4 15,560 — —— 47.0 3,740 — a 20.8 4,660 69.8 8,409 138.0 24,960 
"July 68.0 16.310 — — 48.0 5,160 — — 19.2 4,070 66.4 9,230 132.0 26,540 
"Aug. 66.8 16,850 a od 48.0 7,060 — —— 18.0 4,690 66.0 11,750 132.0 29,610 
ce eee 20.460 —— — 464 7,730 — —— 18.4 5,510 63.2 13,290 130.0 34,770 
"52nd Wk 67.0 4,370 — — 29.6 70 — ee 23.2 1,680 47.7 2,440 116.0 7,060 
Total 213,430 60,870 32,380 62,410 28,420 184,080 409,760 


*Demand and energy (P. E. Co. 


primary service) include transformer losses. 


Cost of Electric Energy on P, E. Co. Rate PD, Primary Distribution Power, including Fuel Adjustment of $0.00233/Kwhr, are Total Service —— 
$7,489.62; Base Load Usage — $4,083.12 ; Heat Pump Operation — $3,406.50, 
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Fig. 2 Operating test data with day temperature 
setting at 74F, and night temperature lowered to 
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Fig. 3 Operating test data with temperature main- 


65 F, with high demands on cold mornings 


and compared with the actual costs 
established by test in the second 
column of Table I. 

Calculations to determine the 
heating and cooling loads, worked 
out in collaboration with the man- 
ufacturer of the air source com- 
pound heat pump, are: net heat 
loss, 412,100 Btu per hr for a de- 
sign condition of 0 F outside and 
70 F inside; actual calculated load 
for cooling, 53 tons for an inside 
temperature of 80F and outside 
temperature of 95 F (dry-bulb), 78 
F (wet-bulb); capacity installed for 
cooling actually amounts to 60 tons 
and this could probably provide 
77 F inside temperature during the 
summer. 

It is apparent from Table I 
that the actual performance cost 
of the heat pump runs appreciably 
below the estimated cost. It is also 
important to note that during the 
test period, October 1956, through 
September 1957, the actual-degree 
days were 4190, below the normal 
of 4523 for Philadelphia. 

Monthly metered results for 
the various elements of the load in 


TABLE Ill 


MONTHLY BREAKDOWN 
HEATING AND COOLING 
COSTS COMBINED 


Month Total* 

1956 October $ 219.89 
" November 334.39 
és December 329.23 
1957 January 429.69 
i February 312.40 

“ March 350.89 
" April 260.42 
‘ May 225.46 
7 June 214.81 
July 210.01 
4 August 233.04 
2 September 242.52 
7 52nd Week 43.75 
TOTAL $3,406.50 


* For 4190 degree-days 
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the building are contained in Table 
Il. The total cost of heat pump 
operation, for both heating and 
cooling, amounted to $3,406.50. If 
the customer had installed a con- 
ventional cooling system, the esti- 
mated annual cost of cooling would 
have been $1,700.18 and the bal- 
ance of the $3,406.50, or $1,706.32, 
would represent the cost of heating 
(for the 4190 degree-days of the 
test period). Another separate anal- 
ysis, Table III, gives a monthly 
breakdown of the combined heat- 
ing and cooling costs for the test 


period. 


tained steady throughout the whole night and day, 
show reductions of high demands on cold mornings 


During the first winter months 
of the test period the day setting 
of 74 F was changed to a night set- 
back temperature of 65 F. This had 
the effect of establishing high-de- 
mand on cold mornings. 

As graphic test records and 
temperature data were obtained, a 
number of conferences were ar- 
ranged with the personnel of the 
building owner’s organization and 
the manufacturer of the heat pump. 
Ways of improving operations were 
discussed and the night set-back 
was discontinued. The test results 
began to reflect somewhat lower 
kw demand and, during the first 
year of operation, the practice of 


TABLE IV 


ELECTRIC BILLING INFORMATION 
TOTAL LOAD — INCLUDING FUEL ADJUSTMENT 








Demand, 
Period Kw 
7/12/56 142 
8/13 143 
9/12 144 
10/11 128 
11/9 137 
12/11 172 
1/11/57 168 
2/11 151 
3/12 145 
4/1 140 
5/13 122 
6/12 135 

Total 1,727.0 
Av. Rate* — 
7/12/57 138 
8/13 131 
9/12 130 
10/14 128 
11/12 120 
12/11 116 
1/13/58 147 
2/11 145 
3/12 152 
4/\l 148 
5/13 131 
6/12 125 

Total 1,611.0 
Av. Rate” — 








Consumption, 

Kwhr Cost* 
33,100 $ 599.99 
33,700 606.88 
31,600 591.66 
27,800 529.39 
27,700 546.98 
35,200 676.79 
38,100 692.79 
43,200 706.81 
41,700 682.61 
43,200 683.80 
32,600 565.35 
28,100 552.75 

416,000 $ 7,435.80 
eee $0.0179 
30,300 $ 577.15 
30,400 568.30 
31,500 575.77 
33,100 585.57 
32,800 568.91 
35,400 591.29 
46,500 736.40 
50,500 767.62 
48,000 765.40 
42,800 715.26 
35,100 616.85 
30,900 560.17 

447,300 $ 7,628.69 
ae $0.0171 


* Degree days: 4239. ” Degree days: 4603 
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night set-back was followed through 
March. In the second year, this 
was discontinued and it is apparent 
from the curve that the demand 
has decreased. 

Table IV contains actual bill- 
ing information for the total elec- 
tric service to the building owner 
for a two-year period: one from 
July 12, 1956, to July 12, 1957, and 
the second from July 12, 1957, to 
July 12, 1958. The actual degree- 
days for these 2 periods were 4239 
and 4603, respectively. Note the 
decrease in electric service demand, 
particularly in January, February 
and March of the second period, 
as compared with the first period. 
The increase in kwhr consumption 
for the second period reflects the 


effect of an increase in degree-days, 
as well as the elimination of the 
night set-back. 

The overall results obtained 
with this heat pump installation 
have been quite satisfactory from 
a comfort, performance, and cost 
standpoint. The building location, 
construction and occupancy were 
well suited for heat pump opera- 
tion. Building heat losses were 
minimal, and the lighting load and 
people load contributed favorably 
toward the heating cycle. These 
conditions were advantageous for 
a heat pump installation, and should 
be carefully considered in other 
types of buildings for which heat 
pumps are contemplated. An indi- 
vidual analysis, therefore, should 


be made to establish the relative 
economics for heating and cooling. 
This involves establishing the base 
electrical load, in demand and con- 
sumption, and superimposing the 
estimated increment demand and 
consumption for the heat pump 
compressor and auxiliaries on a 
month-by-month basis. 
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Acrylic resin imsulation 


Some recent developments in elec- 
trical insulation are of great im- 
portance to those who specify mo- 
tors for the powering of household 
or commercial freezers, refrigera- 
tors and air conditioners. 

The insulation on enameled 
magnet wire and the so-called space 
insulation used in winding motors 
and coils is extremely thin, but im- 
portant. The insulating varnishes 
used to bond, support, and protect 
the windings of a motor are criti- 
cal, too. 

Introduction of Refrigerant-22 
resulted in a requirement for more 
chemically inert and thermally sta- 
ble electrical insulation so that 
optimum operating efficiency of 
hermetic units could be obtained. 
Because older enameled magnet 
wire and rag paper space insula- 
tion, even polyester and polyure- 
thane insulations, did not meet all 
of the requirements for higher 
operating temperatures in hermetic 
units, acrylic resin insulating mate- 
rials and wire enameled with poly- 
ester film space insulation are be- 
ing used increasingly. 


_— 
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FRED J. EMIG 


Indeed, acrylic resin electrical 
insulation is the result of a careful 
study of the requirements of the 
enameled magnet wire and electri- 
cal manufacturing industries, fol- 
lowed by a specific research pro- 
gram to develop the products 
which these surveys indicated were 
needed. 

Preliminary studies indicated 
that a water borne acrylic resin 
had many of the properties re- 
quired in an improved insulating 
material. When compared with 
conventional insulations the acrylic 
resin was found to possess suffi- 
ciently improved thermal stability 
to allow use of Class B (130 C) tem- 
perature; increased solvent resist- 
ance, especially resistant to Refrig- 
erant-22; equal or better physical 
and electrical properties; substan- 





ORVILLE J. SPAWN 


tially no fuming during applica- 
tion; and potential low cost on vol- 
ume production. 

Subsequent development work 
led to the introduction of a line of 
acrylic resins, a family of copoly- 
mer latices. Various members of 
this polymer family are used to 
formulate a variety of insulating 
materials, such as magnet wire 
enamels, coatings for sheet insula- 
tion, laminating resins and coil or 
motor insulating varnishes. 


Coated wire—Data presented here- 
with relate to 18 gauge copper wire, 
coated to nominal heavy build 
unless otherwise stated. Other 
sizes of wire were evaluated and 
results were found to be compara- 
ble. The results reported for the 
otherwise insulated magnet wire 
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control are averages obtained from 
several brands purchased on the 
open market. 

Table I shows that magnet 
wire coated with acrylic resins has 
sufficiently improved flexibility, ad- 
hesion and scrape abrasion to as- 
sure good performance on the pro- 
duction line. This has been con- 
firmed by production runs on auto- 
matic winding machines, in which 
the wire has been wound a little 
faster than present magnet wires. 
The acrylic does not solvent craze 
unless stretched more than 3-5%. 
Thus, if the production line can 
be adjusted to maintain wire stretch 
at 3 % or under, the subsequent an- 
nealing step before varnishing may 
be eliminated. The improved wet 
insulation resistance properties in- 
dicate better performance in the 
presence of moisture, which, of 
course, should not be present in 
a hermetic unit but may get into 
larger units during field servicing. 

The initial properties of mag- 
net wire coated with acrylic resin 
wire enamel at Class B tempera- 
ture (130 C) are considered to be 
satisfactory. The dielectric strength 
at 130 C is 2000 volt per mil, com- 
pared with 2000 volt per mil for 
other enamels (R) at 105 C. The 
heat shock resistance is good. Cut 
through temperature is 300 C, com- 
pared with 240C for others. 

As shown in Fig. 1 the acrylic 
insulation has a lower initial re- 
sistance than does material “R.” On 
heat aging, the former improves at 
600 hr and over. The insulation re- 
sistance at 130 C is considered ade- 
quate for all practical applications. 
At Class B temperature (130 C) it 
is just as high in initial insulation 
resistance as nylon at Class A tem- 
perature (105 C); the latter has 
been used for years as Class A 
insulation. 


Thermal Stability—This has been 
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Fig. 1 Insulation resistance 
of coated wire 


determined by the rate of loss of 
flexibility, coating weight and di- 
electric strength of varnished and 
unvarnished twisted wires, over a 
range of temperatures. 

Weight loss was determined by 
periodically weighing a 6 ft length 
of loosely coiled wire. Weight loss 
data are given for 175 and 200 C 
in Fig. 2. These data show that at 
least a 30 C higher temperature is 
required for acrylic resin wire 
enamel to lose the same amount 
of film weight as did the compared 
material (R) in the same time. 

Dielectric strength of unvar- 
nished sample wire twists as a func- 
tion of time and temperature are 
given on Fig. 3. These data show 
that the dielectric strength reten- 
tion at 130 C is equivalent to that 
of type R at 105 C. Twists coated 
with certain varnishes show a 5- 
10 C improvement over unvar- 
nished twists in the operating 
range. The best varnish for this 
purpose has not yet been estab- 
lished, although acrylic resin var- 
nishes appear satisfactory. Since 
the acrylic is a Class A insulation 
having a maximum rating of 105 C, 





and thermal stability tests show 
that it is 25-30 C better, it should 
operate at a maximum temperature 
of 130 C or Class B temperature. 


Solvent Resistance—The acrylic is 
unaffected by the solvents nor- 
mally used to. test magnet wire and 
by the varnish solvents encoun- 
tered in coil impregnation. Acrylic 
resin magnet wire insulation has 
excellent resistance to Refrigerant- 
22. This has been tested by three 
methods: blistering, softening, and 
extractibles. Several blistering tests 
have been used. In the first, straight 
lengths of coated wire are im- 
mersed in Refrigerant-22 for 24 hr 
at room temperature in a suitable 
bomb. The Refrigerant-22 is then 
cooled to —40C to prevent rapid 
evaporation of the refrigerant when 
the bomb is opened. The wires are 
removed, held for one min at room 
temperature, and baked 5 min at 
140 C. The second is a modification 
in which the Refrigerant-22 is held 
at 115 F instead of room tempera- 
ture for 24 hr. The third method 
involves heating the wire for 60 
days at 250 F in Refrigerant-22 con- 
taining refrigerator oil and other 
components of the refrigerator mo- 
tor. In all of these tests the acrylic 
showed excellent resistance to blis- 
tering and virtually no softening. 
In addition, it was found to cause 
less decomposition of the refriger- 
ant than any other insulation tested. 
Fig. 4 compares wires enameled 
with the compared insulations after 
both were in the same blister test 
using Refrigerant-22. One is soft- 
ened and blistered. The acrylic is 
neither softened nor blistered under 
the same conditions. 

Insolubility is shown by the 
standard extraction test, using Re- 
frigerant-22 as a solvent. Refriger- 
ant-22 extracts 0.5% or less of solid 


TABLE Il 


TYPICAL 14 MIL ACRYLIC RESIN COATED 


TABLE | 
GLASS FABRIC 
SOME INITIAL MAGNET WIRE PROPERTIES Tensile Strength — 250 X 250 b/in (Wie 
Acryli Cc d Crease Tensile Strength* — 160 X 135 Ib/in. (Wx 
beg a Dielectric Strength** — >600 volt/mil 
_— i . , Dielectric Strength** 
Flexibility-Adhesion Twist Test (Twists) 75 55 after | week at 98% R.H. — >500 volt/mil 
Scrape-Abrasion (Scrapes) 35 30 Dielectric Constant 1000 cps. 25 C — 44 
Resistance to Crazing ‘ OK Crazes Dissipation Factor 1000 cps. 25 C — 0.035 
Dielectric Strength-25 C (Volt/mil) 2500 2500 Toluene/Methanol Extractibles — 0.7%, 
Dielectric Strength (Volt/mil) 2009 (130C)  2000(105C) —Refrigerant-22 Extractibles — 0.2-0.3% 
Wet Insulation Resistance (Days) 30-60 7-14 Insulation Resistance — 10°ohm/em 
Resistance to Heat Shock OK Cracks Chenat-alilh Mh ie dnies 
Cut Through Temperature (C) 300 C 240C ** ASTM D-295-55T short time test 0.25 in. electrodes. 
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Fig. 4 Weight loss of coatings on glass fabrics at 
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material out of the acrylic com- 
pared with 2.5 to 6% for the other 
insulation. 

Results from tests with Refrig- 
erant-22 indicated that acrylic resin 
wire enamel is of outstanding value 
as insulation in hermetic refrigera- 
tor motors designed for normal or 
higher operating temperatures. 
Production tests are confirming 
these results. 


Insulating varnishes —In order to 
make a complete insulating system 
possible, insulating varnishes of 
acrylic resin have been formulated 
and are currently undergoing ex- 
tensive field tests. Results have 
been satisfactory to date. These 
are the original water dispersed 
acrylic resin varnishes that fit so 
well into the hermetic picture, 
while affording greater safety in 
plant operation. 


Coated glass fabrics — Acrylic resin 
coated fabrics have been developed 
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DAYS AT 180°C. 


for use as sheet insulation in Class 
B and hermetic motor applications. 
The polymer which is used to coat 
the glass fabric is more flexible 
than that used in wire enamel and 
exhibits superior retention of flexi- 
bility on aging in air at elevated 
temperatures with only a slight 
sacrifice in the excellent solvent re- 
sistance of the wire enamel. 

These products are available 
in several forms. Continuous rolls 
of single ply material can be sup- 
plied in thicknesses of 3-14 mils. 
Continuous seamed bias construc- 
tions can be supplied as well as 
straight cut products. Continuous 
laminates are available in thick- 
nesses up to 30 mils, and thicker 
laminated constructions can be 
made in sheet form. 

Several acrylic resin glass fab- 
ric products have been developed 
which have been fabricated suc- 
cessfully on automatic equipment 
into slot liners for fractional horse- 
power motors. These slot liners 


have withstood automatic winding, 
and the insertion of preformed 
coils. In larger motors ranging from 
5 to 300 hp, laminates have been 
used for wedges and for slot liners, 
and bias-cut tapes have been used 
to wrap form wound coils. These 
products are also being evaluated 
for various transformer applica- 
tions. 
The properties of a 14 mil sin- 
le ply construction are given in 
Table II. Of particular interest is 
the balance of high mechanical 
strength, good dielectric strength 
and low extractible content in 
toluene-methanol and Refrigerant- 
22. This excellent resistance to 
fluorinated refrigerants makes these 
products of particular interest for 
hermetic motor application. In ad- 
dition to low extractible content, 
the coated fabrics do not blister. 
They remain tough on exposure to 
any of the fluorinated refrigerants, 
including Refrigerant-22. 
(Continued on page 102) 
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Opportunities 


Unlimited 


In many respects, I regret that my term as 
President of ASHRAE is so near its close. 


This has been a vastly stimulating year 
— the merger and its many closely related 
problems — and yet it is clear that through 
the cooperation and team work of officers, 
directors, committeemen, members and staff 
most astonishing progress can be reported. 
For one, I certainly did not anticipate that 
so many solutions would be found so soon to 
so many baffling inter-relationships. We 
should all be grateful that it is so. 


Again, this has been for me a most 
personally gratifying year. The opportunity 
to attend so many Section, Chapter and Re- 
gional Meetings, to renew and extend friend- 
ships and to discuss mutual problems has 
been a highly rewarding one. 


You have read in the JOURNAL of 
both newly established programs, indecisively 
considered ones and of things to come. Yet, 
there is much still to be accomplished, of 
course. Just how soon some of these things- 
to-come will be matters of reality is beyond 
projection at the moment, but that same 
cooperative, forward-looking spirit which has 
activated the new ASHRAE will be produc- 
tive in the fullest sense in the time ahead. 


I am looking forward to seeing many 
of you at Lake Placid this month. This should 
prove to be an extraordinary meeting from 





CECIL BOLING 


the standpoints of program, attendance and 
attractive location. The Program Committee 
has coordinated older commitments by each 
of the predecessor societies with newer and 
timely papers to produce a full but significant 
schedule. It will be worth your time and 
attention. As the first meeting of the new 
ASHRAE it offers an occasion of unusual 


depth. 


Much ‘has been said of the unity of 
objectives, purposes, people and opportuni- 
ties that lie before ASHRAE. I doubt that 
enough has really been developed as yet to 
clearly define the great future that lies before 
us in the fields of heating, refrigerating, air 
conditioning and ventilating. It will only be 
with experience upon specific projects by 
our own Society, upon cooperative work with 
other societies and associations and in the 
fuller understanding of our mutual objectives 
and efforts that these things will become 
defined. 


Let us look forward to and work to- 
gether toward that bright tomorrow and 
rejoice in having had a part in its shaping. 
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Determination of the effectiveness of 


Window shading materials 


on the reduction of solar radiation heat gain 


When solar radiation is transmitted 
through a glass window and a 
shading material is interposed be- 
tween the room and the glass, a 
portion of this energy is transmitted 
through the shade directly, unless 
opaque, a part is reflected from the 
shade back to the glass and a part 
is absorbed by the shade itself. 
That portion of the energy absorbed 
by the shading material warms the 
shade to a temperature above that 
of the surrounding air. This, in 
turn, results in the transmission of 
heat from the shade, both to the 
interior of the room and in most 
cases back to and through the 
glass. Thus, a portion of the ra- 
diant energy incident upon the 
shade is added to the room load 
and a portion is retransmitted 
through the glass to the outside. 
These researches are concerned 
with the development of methods 
for the determination of the effec- 
tiveness of shading materials in 
reducing solar loads transmitted 
through and from shading materials 
into room interiors and the com- 
parison of typical experimental re- 
sults obtained by two specific test 
methods. 

Two different procedures were 
used. First, the University of Min- 
nesota solar calorimeters were 
adapted to testing shading mate- 
rials and the proportion of the in- 
cident solar energy passing through 
the shading materials located in 
the calorimeters was measured. 
Second, determinations were made 
of the transmissivities and reflec- 
tivities of the shading materials 





Professor Richard C. Jordan is Head, De- 
ent of Mechanical Engineering, Uni- 
ey of Minnesota. Professor James L. 
preimeld is with the Department of Me- 
chanical Engineering, University of Minne- 
aan This paper was presented at the 
annual meeting, Lake Placid, 

N. Y., June 22-24, 1959. 
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independent of the calorimeter 
tests and equations developed by 
which such physical factors could 
be used to calculate the shade 
transmission factors. Both proce- 
dures are described and _ typical 
test results compared. 


SOLAR CALORIMETER TESTS 


The two solar calorimeters used in 
these studies have been described 
in detail in an earlier publication.* 
These solar collectors or calorime- 
ters are identical in construction 
and each is composed of a wooden 
enclosure, supporting frame, glass 
cover, and a copper collector plate 
with attached tubing for the ab- 
sorption of heat loads. The calo- 
rimeter boxes are 94% in. long, 
48 in. high, and 18 in. deep and 
are insulated with four in. of cork 
insulation on all sides excepting 
that containing the glass cover. 
The glass front is mounted on a 
steel frame and the glass opening 
itself is 39 in. x 85 in. The glass is 
Y%-in. water white plate glass with 
a total solar transmittance of 91% 
for normal incident solar radiation. 
The copper collecting plates are 
located 442 in. behind the glass 


covers and are coated with a black 


4Jordan, R. C. and Threlkeld, J. L., 
“Laboratory for Solar Energy Study at 
Minnesota,”’ Heating, Piping, and Air Con- 
ditioning, May 1956, Pages 143-147. 
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absorbing surface having a spec- 
tral reflectance in the visible range 
of 0.0395. Heat passing through 
the glass covers and through any 
interposed shading materials is col- 
lected on the copper = and 
hence carried away by the transfer 
fluid circulating in serpentine cop- 
per tubing soldered to the front 
side of the plates. The shading ma- 
terial under test was installed with 
the edges sealed between the glass 
cover and the copper plate at a 
distance of 15% in. from the glass 
cover. Although the collectors are 
hinged to permit tilting to any 
position between horizontal and 
vertical, all tests were conducted 
with the collectors in the south- 
facing vertical position in order to 
simulate windows. 

The collectors incorporated 
two separate fluid circulating sys- 
tems, one for each collector. Each 
system consists of a storage tank 
for the circulating fluid, a pump, a 
refrigeration unit for the absorp- 
tion of the collected heat, a flow 
controller, and a flow-rate sensing 
element and recorder. The fluid 
temperature in the storage tank 
was maintained at a constant value 
by a thermostatically controlled 
refrigeration system. In addition 
the flow controller maintained a 
constant outlet temperature by ac- 
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tuating a valve which varied the 
flow rate so as to maintain the out- 
let temperature at a fixed point. 
The flow-rate sensing element and 
recorder provided a continuous 
record of the flow rate throughout 
the tests. Since the amount of heat 
transmitted through the shading 
materials was small, the flow rate 
was also determined by actual 
weight measurement. 

All temperatures were deter- 
mined by copper-constantan ther- 
mocouples with the millivolt out- 
put measured by a self-balancing 
precision potentiometer. Four im- 
mersion thermocouples were used 
for measuring the inlet and outlet 
fluid temperatures of the calorime- 
ters and twenty thermocouples for 
measuring the fluid and plate tem- 
peratures at various locations. In 
addition, 12 thermocouples were 
used for measuring the tempera- 
ture of the shading material itself 
and 16 thermocouples for measur- 
ing the air temperatures inside the 
collector box. The locations of 
these thermocouples are shown in 
Figs. 1 and 2. 

The incident total solar radia- 
tion was measured by means of a 
50-junction Eppley pyrheliometer 
mounted in the vertical position. 
Diffuse radiation measurements 
were made by shielding the ele- 
ment of the pyrheliometer with a 


shading ball. 


Determination of shade transmis- 
sion factors from physical constants 
—The experimental shade transmis- 
sion factor, E’,, determined by the 
calorimeter tests is the ratio of the 
solar heat collected to the incident 
solar radiation, corrected for the 
reduction in incident energy as it 
passes through the cover glass. 
However, it is shown in Appendix 
A (Equation A-15) that the calcu- 
lated shade transmission factor, E, , 
for shading materials installed with 
edges sealed in such flat-plate calo- 
rimeters may be determined by the 
equation 
1 


E, = ———————_- 
(1— Ps Pa) 


Ay Ts as 
+ ] 
Use (1) 
(1 — Pp Ps.) 1+ | 


sp 








and, in the case of opaque shades, 
this reduces to 
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@ IMMERSION THERMOCOUPLES FOR MEASURING FLUID TEMPERATURES. 
x THERMOCOUPLES ON BACK SIDE OF PLATE FOR MEASURING PLATE TEMPERATURES. 


ay 


E, = -: (2) 


Ua 
(1— ps pc) {1+ 
+n 


In order to evaluate this equation, 
it is necessary to determine experi- 
mentally the transmissivities and 
reflectivities of the shading mate- 
rials, the absorptivity of the black- 
ened copper plate and the reflec- 
tivity of the calorimeter cover glass. 

Reflectivity measurements with 
normally incident radiation were 
made by means of a hemispherical 
integrating radiometer.? This radi- 
ometer was equipped with a ther- 








?Birkebak, Richard C. and Hartnett, 
James P., “Measurements of the Total 
Absorptivity for Solar Radiation of Sev- 
eral Engineering Materials.” Transactions 
of the American Society of Mechanical 
Engineers, 80:373-78. February, 1958.5 


Fig. 2 Location of solar col- 
lector air temperature meas- 
uring thermocouples 
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Fig. 1 Location of plate and fluid 
temperature measuring thermocouples 


mopile and a test surface located 
at conjugate foci on the diameter 
of the hemisphere. The solar radia- 
tion passing through the aperture 
of the radiometer was first allowed 
to impinge on the thermopile as an 
indication of the incident solar 
radiation. Next, solar energy was 
reflected from the test surface onto 
the thermopile with the necessary 
integration of energy reflected at 
all angles accomplished by the 
hemispherical surface. 

The ratio of the energy re- 
flected to the thermopile from the 
test surface to that directly incident 
onto the thermopile provides a 
measure of the relative reflectivity 
of the test surface when compared 
to a roughened surface with known 
absolute reflectivity. The reference 
used was a magnesium oxide sur- 
face for which the reflectivity in 
the solar spectrum is approximately 
0.95. 

Additional reflectivity meas- 
urement checks were made with 
an integrating sphere radiometer 
in which the inside of the sphere 
was coated with magnesium oxide 
so that radiation reflected from the 
surface under test provided a uni- 
form radiation field throughout the 
sphere and measurement of this 
and comparison with a surface of 
known reflectivity provides a meas- 
urement of the relative reflectivity. 

Transmissivity measurements 
of the cover glass used on the 
calorimeters, the shading materials, 
and combinations of shading mate- 
rials and glass were measured by 
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Fig. 3 Typical solar calorimeter test 
results comparing two shading materials 


means of a 9 x 18 x 18-in. chamber 
placed over a 50-junction Eppley 
pytheliometer. The front of this 
chamber was open to permit the 
insertion of a section of glass simi- 
lar to that used on the collectors 
and panels of the shading mate- 
rials. This permitted measurements 
of the incident solar radiation with- 
out the interposed glass or shading 
material and of the incident solar 
radiation transmitted through the 
shade and glass. Determinations of 
the absorptivity factors, a,, were 
made by the equation a, = 1 — 
ts — ps, once the transmissivities 
and reflectivities were known. 


Test results — In these studies five 
different types of shading materials 
were used and each may be briefly 
described as follows: 


Shade Material A 

Bleached cotton cloth, vinyl resin 
solution coating, and fireproofed, 
partially translucent, slightly 
glossy, buff-colored surfaces. 
Shade Material B 

Bleached cotton cloth, vinyl resin 
solution coating, partially trans- 
lucent, white in color, low sur- 
face gloss. 

Shade Material C 

Bleached Kraft paper base, vinyl 
resin solution coating, partially 
translucent, embossed white sur- 
faces on both sides. 

Shade Material D 

Cloth base, treated and coated 
with vinyl resin, opaque, slightly 
glossy white finish on both sides 
Shade Material E 

of the material. 
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Vinyl-coated cotton base, opaque, 
laminated with embossed alumi- 
num foil on one side and white, 
coated surface on the other. 


It was found from reflectivity meas- 
urements that the two sides of ma- 
terials A, C, and D had different 
reflectivities. These materials were 
fitted in the solar calorimeter with 
the dull side (the side with lower 
reflectivity) facing out, according 
to the manufacturer’s instructions. 
Material E was tested with the 
embossed aluminum foil facing out. 
These five shading materials were 
tested in the solar calorimeters by 
sealing the material under the back 
of the glass cover with an air space 
of 1% in. between the cover and 
the shade. 

This provided an_ idealized 
condition in which no air move- 
ment could occur around the edges 
of the shading material and differs 
from practice unless channels or 
similar devices are provided in 
which the shade may be raised or 
lowered. The testing and evalua- 
tion are comparable to that for 


TABLE | 


Comparison of Experimental and Cal- 
culated Shade Transmission Factors for 
Solar Calorimeter (Shade edges sealed) 


Experimental Calculated 
Shade Shade Shade 
Material Transmission Transmission 
Factor Factor 
e’. 
A 0.28 0.30 
B 0.23 0.26 
Cc 0.23 0.26 
D 0.18 0.18 
E 0.14 0.14 


shading materials in a fully drawn 
position with no attempt to simu- 
late partially drawn shades. 
During actual testing, one cal- 
orimeter was equipped with shad- 
ing material B as a standard for 
comparison since this material ap- 
peared to have a comparatively 
high transmission factor and there- 
fore allowed better accuracy in de- 
termining heat collected. The al- 
ternate shading material was in- 
stalled in the second collector. An 
additional test was made with shad- 
ing material D compared directly 
with shading material E since these 
two both appeared to have quite 
low shade transmission factors 
under identical solar conditions. 
Fig. 3 shows typical curves 
obtained for the percentage of in- 
cident solar heat collected on a 
cloudless day by the calorimeters 
when equipped with different shad- 
ing materials. The percentage of 
heat collected was comparatively 
constant through the hours near 
solar noon but dropped rapidly 
during the late hours and rose 
rapidly during the earlier morning 
hours when the angles of incidence 
between the sun and the calorime- 
ters were comparatively high. 
Since the experimental shade 
transmission factor, E’,, as deter- 
mined by the calorimeter test is 
inherently a measurement made 
under controlled conditions similar 
to actual use and does not necessi- 
tate the determination of the physi- 
cal constants required for evalua- 
tion of E, by Equation (1), the calo- 
rimeter test procedure was re- 
garded as yielding the more accu- 
rate results. Both the reflectivity 
and transmissivity apparatus and 
measurement procedures require 
further refinement before equiva- 
lent confidence can be placed in 
the calculated shade transmission 
factor, since the equation to deter- 
mine E, is quite sensitive to small 
variations in these measurements. 
Table I shows a comparison of 
the calorimeter test results and the 
calculated shade transmission fac- 
tors for all shading materials tested. 
The sensitivity of the results ob- 
tained in determining the calcu- 
lated shade transmission-factors hy 
use of Equation (1) may be illus- 
trated by analyzing the calculations 
for shade E. The average of the 
experimentally determined values 
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of the reflectivity, p,, was 0.85 and 
this value provided an exact check 
between the experimental and the 
calculated shade transmission fac- 
tors, E’, = E, = 0.14. Yet the 
range of values for p, from which 
this average was obtained per- 
mitted a range of values of E, be- 
tween 0.17 and 0.11. 


Shade transmission factors for win- 
dows in rooms—Since configuration 
of the glass cover and tight fitting 
shade in the solar calorimeter ab- 
sorbing space is not identical to 
that of a window and a tight fitting 
shade in the usual room it can be 
shown (see Appendix B) that in- 
stead of Equation (1) the solar 
transmission shading factor for a 
window equipped with a tight fit- 
ting shade is given by 


ms 1 
j (1 — Ps Pa) 
I Ts. te PA ceo 
Rise (3) 
| 1+— 
f; 


It is also shown (Appendix B) 
that for a non-opaque shade the 
relationship between e, and E, or 
E’, is given by the equation 
Ts ote Tite TAK 

Uso 

He was 

f; 
a = E, (4) 


as 





Use 
1+ 


= sP _ 











and for an opaque shade by the 
equation 


— TW 


es— Kb 


1 +- Uso/Csp 
| (5) 


L 1+ 0U.,./f: 


Using these relationships of Equa- 
tions (4) and (5) the values of e«, 
may be calculated. Table II shows 
a summary of calculations for the 
shade transmission factor e, for 
windows for angles of incidence 
between 0 and approximately 60 
deg. 


SUMMARY 


Window shading material trans- 
mission factors for five different 
materials were determined both by 
solar calorimeter tests, and by cal- 
culation through independently 
measured reflectivities and trans- 
missivities of the materials. Equa- 
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Fig. A-1 Schematic solar calorimeter with shade 


Fig. B-1 Shaded window in relation to room 


tions have been derived for calcu- 
lation of the transmission factors, 
both in application to a calorimeter 
and also in application to a window 
and room. The checks between the 
experimental and calculated shade 
transmission factors are good in all 
cases. 

However, the sensitivity of the 
calculated transmission factors to 
determination of the reflectivity 
and transmissivity is such that 
experimental variations in these 
values materially affect the overall 
transmission values. In those cases 
where the physical constants may 
be reliably evaluated the transmis- 
sion factors may be calculated ac- 
curately, but in those cases where 
these values may be questioned, 
calorimeter tests appear necessary. 
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TABLE Il 


Summary of Factors Involved in Calculation of Shade Trans- 
mission Factors for Windows Located in Rooms 
(Shade edges sealed) 


Shade 
Material E', Ts Qs 
A 0.28 0.135 0.250 
B 0.23 0.147 0.143 
Cc 0.23 0.125 0.185 
D 0.18 0.0 0.27 
E 0.14 0.0 0.155 


Uso Use/Cayp Uso/f: es 
0.86 0.716 0.589 29 
0.86 0.716 0.589 .24 
0.86 0.716 0.589 .24 
0.86 0.716 0.589 19 
0.32 0.267 0.219 15 
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APPENDIX A 


Determination of shade transmission 
factor for shaded collector plate with 
plate temperature equal to outdoor 
temperature 
Fig. A-1 shows schematically a flat 
plate collector with a shading material 
interposed between the collector plate 
and the cover glass. In this analysis 
it is assumed that the collector plate 
is maintained at a temperature equal 
to the outdoor ambient temperature. 
The solar radiation transmitted 
through the glass cover is 
Q: = F, ;* Te I (A-1) 
A part of this energy may be trans- 
mitted through the shade directly, a 
part reflected and a part absorbed by 
the shade. Part of the reflected en- 
ergy is reflected back again to the 
shade by the glass cover and this tends 
to increase the radiation transmitted 
and absorbed. The total radiation di- 
rectly transmitted through the shade 


1S 
Q: = 7.Q: (1+ Ps Pa + 


Ts Q: 
ye eee Oe 
1—p, pe 


The total radiation absorbed by the 
shade is 


Po Po +... 


a, Q: 
Qa: = ———_- 
1— Ps pa 


The radiation absorbed by the shade 
will cause an increase in shade tem- 
perature above the plate temperature. 
If the shade has negligible tempera- 
ture drop and is at a uniform tem- 
perature, t;, part of the energy ab- 
sorbed will be transferred outwardly 
through the glass, or 


(A-3) 





: Q2=-a+Q; (A-4) 
r 
Q; = Ca As (t. — t») + 
Us. As (ts — to) (A-5) 
where 
1 
Ve = (A-6) 
Xe 


+——+ 
Csc Ke f. 


Since in the tests, the collector plate 
temperature was maintained equal to 
the outdoor air temperature, Equation 
(A-5) may be written as 


Q: = As (ts — to) (Cop + Uso) 


(A-7) 
By Equations (A-1), (A-3), and 
(A-7) 
as F, TG I 
t—t.= 


is (1 oo Op Pa) (Csp + Uso) 


(A-8) 
By Equations (A-1), (A-3), (A-4), 
(A-5), and (A-8) 














as F, Te I 
gir el 
1— Ps pc 
Uso 
E | A. (A-9) 
Cis a Us o 
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The directly transmitted radiation 
which is absorbed by the collector 
plate is 


Ott 1S (A-10) 
(1— Pp Ps,B) 


and by Equations (A-1), (A-2), and 
(A-10) 


a,T,F,taI Az 





Qa = 
(1— pp Ps,n) (1 — Ps po) 
(A-11) 
The total energy absorbed by the 
plate is 


Qa = Q + Qs (A-12) 


and by Equations (A-9), (A-11), and 
(A-12) 


F As Te I 
Q = ————— 
(1 — ps Pa) 


ap Ts Qs 


a 
(1 — Pp Ps,z) i+ 





so 





(A-13) 


If the shade transmission factor E, 
is defined as 


Qa 
Ey 
Q: 
Then by Equations (A-1), (A-13), 
and (A-14) 
BE. = 


(A-14) 





(1 — ps Pc) 


ay Ts as 


aL 
(1 — pp Ps.) 1 + 





so 





(A-15) 


APPENDIX B 


Determination of shade transmission 
factor for a shaded window 

Fig. B-1 shows schematically a shaded 
window in relation to a comparatively 
large room. By means analogous to 
those of Appendix A, we have for the 
total energy transferred to the room 





— Q: oo Q, (B-1) 
where 
Ts F, A. TG I 
Qa. = —_——_ (B-2) 
(1 — ps Pa) 
Q. = f. As (ts — ti) (B-3) 
and 
as F, As T> I 
oe = is 
(1 —- ps Pa) 
Wane As (ts —_ to) (B-4) 
By Equation (B-3) and (B-4) 
as F, Te I 
—————+f, ti + Us t 
Nee (1 — ps Pa) 
oe f; +Us0 
(B-5) 


By Equations (B-3) and (B-5) 








Q a, F, As Ta I 4 
"a Use 
(1— ps Pa) a 
1 
UA, (t. — ti) (B-6) 
where : 
= (B-7) 
1 1 
oo ciiedinil 
Une f; 


Thus by Equations (B-1), (B-2), 
and (B-6) 





F, A.tcl as 
Q. = ————__| =: + ————- 
(1 — ps Pa) Uso 
G i+ 
f; 


+ UA, (t.— ts) (B-8) 


If we define the shade transmission 
factor as 














Q Qs 
dy = axons i ieeahencmsiie (B-9) 
Q: F, A, Te I 
Then by Equations (B-8) and (B-9) 
1 as 
ae i = 
— ps P so 
Ps Pa ei 
f; 
U (to = ti) 
+ —_____—— (B-10) 
F, To I 


Equation (B-10) is general and ex- 
presses the performance of the shade 
both with respect to solar transmis- 
sion and to normal heat transmission. 
For solar effects only, or with t. = ti, 
Equation (B-10) reduces to 





1 as 
£9 3 ee ee 
(1—ps Pa) 1 . Une 
f; 
(B-11) 


In Equation (A-15) of Appendix A, 
the term @,/(1—ppPs,s) Was essen- 
tially unity for all shading materials 
studied. With this approximation we 
may write by Equations (A-15) and 
(B-11) 


Qs 


7, +——_—_—_——_ 
1 ae Use/f: 





e— E, (B-12) 
as 
) 1 a UWee/Cep 
NOMENCLATURE 


A, = area of shade, sq ft 

C.g == thermal conductance from 
outside surface of shading 
material to inside surface of 
cover glass or window, Btu 
per (hr) (sq ft) (F) 

C,» = thermal conductance from in- 
side surface of shading mate- 
rial to collector plate, Btu per 
(hr) (sq ft) (F) 


(Continued on page 101) 
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Turbine-driven centrifugal refrigerating systems 


W. G. DORSEY, JR. 


Regional Supervisor 

Air Conditioning 

and Refrigeration Div 
Worthington Corporation 


Member ASHRAE 





Many factors enter into the analysis and determination 
of the type of refrigeration system to be used when 
steam is available either from existing or contemplated 
boiler capacity as a power source. Pointing out the 
advantages of using steam turbine-driven centrifugals, 
as compared with steam-operated absorption refrig- 
eration systems, the author considers operation econ- 
omy, maintenance cost, noise and vibration, installa- 
tion cost, and first cost. The operation economy factor 


is broken down into eight sub-factors, including heat 
balance, cost of operators, ease of operation, etc. All 
of these factors intertwine to evolve the over-all cost 
of the system. Other features are also considered. For 
example, the author points out that today’s high cali- 
ber rotative machinery is both statistically and dy- 
namically balanced, virtually eliminating vibration. 
Thus, noise from the refrigeration machines becomes 
unimportant in the over-all picture. 

Based on the information in the paper it is con- 
cluded that consulting engineers and owners should 
investigate all of the factors which influence the selec- 
tion of a type of refrigeration system for their air con- 
ditioning needs. Also, it is suggested that a little extra 
time taken at the design stage may pay for itself many 
times over in the important consideration of oper- 
ating cost which is a large part of the owning cost 
and, in fact, may at times justify a larger initial in- 
vestment. 


Effects of refrigerant properties on compressor dimensions 


F. J. WIESNER, JR. 


Senior Engineer 
Centrifugal Retrigeration 
Engineering Dept 
Carrier Corporation 





Centrifugal compressors for refrigeration, especially 
for the chilling of large volumes of water for use in 
relatively large air conditioning systems of the central 
station type, have gained broad acceptance. The 
original concept has been developed and expanded, 
with a multitude of improvements, to the point where 
refrigeration machines using centrifugal compressors 
are big business. This development has paralleled and 
hinged t:pon the simultaneous development of other 
machine components, and particularly has been in- 
fluenced by the availability of suitable refrigerants. 
The heat exchangers used in association with a 
compressor to create a complete machine are the 
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H. E. CASWELL 


Manager 

Centrifugal Refrigeration 
Engineering Dept 
Carrier Corporation 


Member ASHRAE 





major components so far as bulk and weight are con- 
cerned, and show high in the over-all machine cost. 
Thus, the heat exchangers deserve as much attention 
from the designer as the compressor, and the design 
of all the components is obviously inter-related. 

This discussion concentrates on the effect of re- 
frigerant choice upon centrifugal stage design, with 
a discussion of the various factors, including refriger- 
ants, which limit and influence the optimum design. 
To maintain an acceptable over-all machine perform- 
ance, compressor performance deficiencies must be 
compensated by adding heat exchanger surface. 

In their paper the authors present a review of the 
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major factors which affect peak design performance 
of any centrifugal compressor stage for any applica- 
tion with any refrigerant vapor. 

In this technical paper, some typical peak per- 
formance charts are presented, supported by test 
data and other information in the reference material, 
which can be used to estimate the required impeller 


dimensions, speeds and relative peak efficiency levels 
for centrifugal stages operating with any refrigerant, 
at any load and “lift” requirement. Specific compari- 
sons are presented for typical 300 Ton Centrifugal Air 
Conditioning Compressors (both single stage and two 
stage, with economizer), using Refrigerants 11, 12, 113, 
and 114. 


Free piston compressor in an air conditioning system 





J. H. McNINCH 


Project Leader 
Battelle Memorial Institute 


et 


Under the sponsorship of the American Gas Associa- 
tion, Battelle Memorial Institute has developed a 
small free-piston refrigerant compressor for residential 
air conditioning. This compressor is a single-piston 
unit which has a capacity of 3 ton at its design speed 
of 1500 cycles per minute. The fuel is injected into 
the power cylinder at one end to furnish the power 
to compress the refrigerant at the opposite end. When 
the unit is running, the piston reciprocates continu- 
ously between the power and compressor cylinders 
with its motion controlled solely by the gas forces 
of the various chambers. Starting is accomplished by 
positioning the piston at its lower limit of travel and 
admitting refrigerant from the evaporator to drive 
the piston up on its starting stroke. 
A major component of the free-piston compressor 
is the reverse leakage seal which consists of a high- 
ager oil gland that prevents the loss of refrigerant 
om the system. The oil gland is maintained by a 
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R. J. McCRORY 
Division Chief 
Battelle Memorial Institute 
Member ASHRAE 








R. W. KING 


Assistant Division Chief 
Battelle Memorial Institute 


self-contained circulation system while hydraulic seal- 
ing rings prevent the loss of the sealing oil. 

Stable operation of the free-piston compressor is 
obtained over a wide range of evaporator and con- 
denser saturation temperatures. The unit has a high 
over-all efficiency with over 80% of the heat input 
to the engine being delivered as cooling effect in the 
evaporator. This high efficiency results in an oper- 
ating cost that is substantially lower than that of 
electric-motor-driven units. 

The condensing unit, which is completely air 
cooled, is a compact package which measures 50 x 
30 x 33 in. Due to the simple construction of the free- 
piston compressor, the initial cost of the condensing 
unit is competitive with electric-motor-driven units. 
These factors, coupled with the low operating cost, 
should result in the free-piston refrigerant compressor 
being a strong contender as a power source in the air 
conditioning market. 
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Automatic computer for fan testing — 


C. H. POUNTNEY, JR. 


Director of Research 

Viking Air Products Division 
National-U. S. Radiator Corporation 
Member ASHRAE 





With this apparatus complete blower performance 
determinations are made in 15 min instead of the 
approximate four hours normally required for test and 
calculations. Performance at any desired speed is 
plotted automatically over the entire operating span 
of a blower in terms of brake horsepower or watt 
input, static pressure and flow. Data are reproducible 
within 1%, while data obtained in conventional cham- 
bers are within 4%. 

Pressure measurements are made both with 
manometers and pressure transducers. Brake horse- 
power is measured with a torqueometer and watts 
input to direct drive units are determined with a 
thermal-converter. Power and static pressures are 
converted to electrical equivalents and fed, independ- 
ently, through appropriate “weighting” networks to 
the abscissa of a two pen function plotter. 


Evaluation of filters for removiné 


W. C. MIDDLETON 


Associated Research Psychologist 
Department of Engineering 
University of California 





Two air-filter media were evaluated by their effective- 
ness in reducing human sensory irritation resulting 
from Los Angeles smog. The sensory response of one 
group of subjects working in a filtered atmosphere 
was compared with the response of another similar 
group working in a non-filtered atmosphere in identi- 
cal, adjacent rooms. Sensory response was measured 
daily and simultaneous measurements of the physical 
composition of the air were obtained. 

Much of the testing was with activated carbon 
filters varying in air detention time between 0.032 and 
0.0030 sec. A significant decrease in irritation was 
recorded over the entire range of air detention times. 
Differences in effectiveness with respect to air deten- 
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D. W. SKIPWORTH 


Senior Research Engineer 
Viking Air Products Division 
National-U.S. Radiator Corporation 





Pressure differential across selected nozzle com- 
binations is first converted to an electrical signal, and 
then presented to a square root taking potentiometer. 
The signal which is then proportional to \/ Ap, is sent 
through a nozzle “weighting” network and scale factor 
circuit into the function plotter and represents air flow. 
In this way pressure characteristics, flow and power 
consumption are graphed continuously as chamber 
resistance is varied from maximum to minimum. 
Where necessary, electrical signals are modified to 
compensate for temperature and pressure and thus 
all data obtained are automatically corrected to stand- 
ard air density. 

Experience to date indicates that with proper 
maintenance and careful selection of circuit parame- 
ters trouble-free and accurate performance can be 
expected from this equipment. 


irritants from polluted air 


N. A. RICHARDSON 


Assistant Director 

Institute of Industrial Cooperation | 
Department of Engineering 
University of California 





tion time were not statistically significant, although 
a trend of decreasing effectiveness was observed as 
air detention time was reduced. Effectiveness of 
activated carbon in removing oxidants was directly 
related to detention time. NO2 was reduced by acti- 
vated carbon during its early use. 

A particulate filter which effectively removes 
particles having a diameter less than 0.05 micron was 
also tested. No decrease in sensory irritation was 
detected. Correlations computed between measure- 
ments taken in the non-filtered atmosphere indicate 
that sensory irritation is highly related to oxidant level 
and moderately to temperature. Other data related 
to this study are reported also. 
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Analyses of chimney design and performance 


W. G. COLBORNE 


Professor 
Department of Engineering 
Assumption University of Windsor 


Member ASHRAE 





Most methods commonly used in the design of chim- 
neys are applicable only to a limited range of chimney 
heights, gas flows, etc. Some other methods rely on 
trial and error solutions which become long and 
unwieldly. This paper outlines a design procedure 
based on the theory as presented in a previous paper 
entitled, “A Fundamental Analysis of Chimney Per- 
formance.” The chimney diameter, or cross-sectional 
area, which is obtained, results in optimum operation 
from an efficiency point of view. In order to select 
this chimney diameter it is necessary to know only 
the chimney height and the gas flow rate. 

Once the chimney diameter has been selected 
it is possible to proceed through a number of steps 
to an actual draft that would be obtained. This draft 
is arrived at by taking into consideration the friction 
losses in the smoke pipe connection to the chimney, 
the losses in the vertical stack and the heat losses 
occurring in the vertical stack. 

The entire method is not restricted to any par- 
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Department of Mechanical Engineering 


W. C. MOFFATT 


Lecturer 


Royal Military College of Canada 





ticular fuel since the primary variable is the weight 
of flue gas flowing in Ib per hr. Certain simplifying 
assumptions had to be made in order to keep the 
method reasonably simple. Some of these assumptions 
were: (1) Ambient outside air temperature of 60 F 
which would represent possibly the worst condition 
of operation, (2) surface roughness of the flue liner 
indicated by a relative roughness figure of 0.001. This 
would represent an average figure for normal liners. 
A revision of this figure would be required if a stain- 
less steel flue were used such as the type in prefabri- 
cated chimneys. (3) Flue gas temperature at the chim- 
ney inlet was assumed to fall in the range 300 to 700 F. 
If a special case were encountered where the tempera- 
ture was outside this range then a new graph could 
be plotted for the desired temperature. 

A sample solution is included in the paper, which 
gives a clear step by step analysis of the sort of design 
that can now be handled making use of the theory 
and graphs as presented. 


Investigation and control of refrigerator noise 





& 


E. A. BAILLIF 


Product Engineering Dept 
Whirlpool Corporation 


Member ASHRAE 





J. P. LAUGHLIN 


Product Engineering Dept 
Whirlpool Corporation 


Test processes, devised to find solutions to some of 
the problems met in the control of refrigerator noise, 
were developed in the Evansville Div of the Whirl- 
pool Corporation. 

A sound test room was designed specifically for 
the test processes. The fundamentals of its design, 
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and a description of the instruments used in it for 
measuring sound are discussed, together with an 
analysis of the methods of interpreting results, includ- 
ing the concepts of decibels, sones and the inter- 
relationship between the two. Methods of testing and 
types of measurement are discussed in detail for com- 
pressors alone, units, and complete refrigerators, with 
special attention given the responsibility of both the 
quality control department and the engineering de- 
partment in controlling noise. Descriptions are in- 
cluded of tests run in a special quality control, noise 
test cell for compressors, a labyrinth test for com- 
pleted units, and finally the quality control sound 
room for the complete product. 

Corrections for cabinet vibration, fan noise, and 
combinations of frequencies causing beats are given 
as practical examples of noise control in refrigerators. 
Also, some instances are shown where the judicious 
choice of designs and materials give desirable per. 
formance effects along with noise reduction. 
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Investigating household refrigerator compressor noise 


Discussing some methods for investigating certain 
machine noise problems, such as the noise from the 
small compressors of the type used on household re- 
frigerators, the author takes the point of view of an 
engineer who desires to make a systematic study with 
quantitative measurements and a minimum of trial 
and error. Attention is given to major questions of 
measurement, the answers to which are not well estab- 
lished in reference material. 

Noise studies involve two different phases, the 


R. C. BINDER 
Professor 

of Mechanical Engineering 
Purdue University 
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physical or engineering phase and the human phase. 
What is noisy is determined by different criteria in 
the human phase rather than in the engineering phase. 
These criteria fall into two groups: one is loudness and 
the other annoyance. An irritating sound may be a 
low level sound with certain undesirable frequency 
characteristics. A household refrigerator noise may be 
a low level sound, and yet be considered noisy be- 
cause the sound is annoying. Some tests indicate that 
disturbance is caused both by high frequency com- 
ponents, and by discreet frequency components. 

The author describes a method for studying a 
compressor, and gives quantitative measurements in- 
dicating what should be done in order to quiet the 
compressor. A facility consisting of an echoless cham- 
ber, microphone, sound level meter, and spectrum 
analyzer is used to test a compressor with its normal 
charge and load, as these are the most desirable con- 
ditions. Other aspects of the problem, such as annoy- 
ance, masking, and possible tests, are also discussed. 
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Acoustical testing of mufflers for refrigeration systems 


W. R. DANIELSON A. F. MARTZ, JR. 


Research Engineer 
Whirlpool Research Laboratories 


Associate Research Engineer 
Whirlpool Research Laboratories 


Member ASHRAE 





J. L. MARTIN 


: Associate Engineer 
Whirlpool Research Laboratories 


The performance of mufflers designed for use on the ence for mufflers used in refrigeration systems. This 
exhausts of internal combustion engines is fairly well paper presents the results of one phase of a project 
documented. There is not such an extensive refer- to adapt acoustical methods of muffler design and 
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evaluation to mufflers which are to be used in the 
discharge line of rotary refrigeration compressors. The 
emphasis is on experimental methods of evaluation 
and problems encountered in correlating measured 
results in an actual system with predicted results in 
an ideal system. 





The acoustical test method consists of measuring 
the transmission loss of the muffler by comparing the 
sound power incident upon the muffler with the power 
transmitted by it. A standing wave tube is the prin- 
cipal piece of experimental apparatus used in the 
determinations here reported. 


The suppression of oscillations in gas-fired residential heating equipment 


Oscillations, as differentiated from vibrations and 
other noise sources, have preoccupied manufacturers, 
installers and users of residential heating equipment 
for many years. Through experience gained by trial 
and error, a number of different suppression tech- 
niques have been found which are effective in some, 
but not all, circumstances. Lack of understanding of 
the causes of oscillations forestalled understanding 


C. F. SPEICH 


Principal Technical Engineer 
Battelle Memorial Institute 





the reasons for the uncertainty of success of the sup- 
pression techniques. The entire oscillation problem 
has been further aggravated in recent years by the 
use of smaller, more compact heating units placed 
near the living quarters of residences. Also, people 
in general have become more noise conscious. 
Discussing the fundamental causes and methods 
of suppressing oscillations and pulsations in both gas- 
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and oil-fired residential heating equipment, analytic 
techniques are outlined in simplified form for ready 
reference. Since the mechanism of oscillation for each 
type of burner unit differs, the authors discuss both 
types of burner. Two techniques are outlined for the 
analysis of data, which will establish the location of 
regions of oscillation and non-oscillation in terms of 
easily measured furnace and burner variables. Using 


A. A. PUTNAM 


Assistant Division Chief 
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this information as a basis, estimates can be made 
as to the vulnerability to oscillation of new heating 
designs with this same arrangement of burner at port 
level. 

In connection with other units where oscillation 
problems exist, estimates can be made of the neces- 
sary changes required to produce an oscillation free 
unit. 


Solar radiant gains through directional glass exposure 


R. D. CRAMER 


Assistant Professor of Housing 
Dept Home Economics 
University of California 





Experimental work in the hot, dry, summer climate 
of the central valley of mid-California is being per- 
formed. It involves a structure, known as a cubicle, 
which is exposed to the elements in a series of varying 
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L. W. NEUBAUER 


Professor of 
Agricultural Engineering 
University of California 





conditions, and its consequent thermal behavior ob- 
served and recorded. The cubicle is eight feet long, 
wide, and high, made of stud and plywood construc- 
tion with mineral wool insulation in its walls and roof- 
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ceiling. The floor is plywood over a wooden frame 
and is uninsulated. One full wall is of fixed glass. 
Thermocouples are placed on the surfaces of each of 
its faces inside and out and are suspended in the 
outside air and in the inside or room air. Temperature 
measurements at each of these points were taken and 
recorded hourly for several days making it possible to 
verify the experience of a given day and to average 
it with that of similar days. 
In these tests the glass wall was faced sequentially 
in eight directions, four cardinal and four inter- 
cardinal, in an exposed location with no shade. The 
thermal behavior of the room air during the daytime 


period was plotted. Subsequently, attempts were made 
to protect the glass first by placing a series of mate- 
rials outside it and then by placing a number inside. 
In each case the results were recorded and compared 
with the results obtained for unprotected conditions. 
Seasonal variations for south exposures were ac- 
counted for not only by summer differences (late June 
and late July) but also by the inclusion of some De- 
cember work for contrast. 

This paper is a progress report giving initial 
results; additional work has been completed and is 
being described, and further work is contemplated by 


the authors. 


load calculations using pretabulated admittance functions 


Dealing with aspects of admittance functions, the first 
paper of this joint presentation describes a simple 
and accurate load calculation procedure requiring 
no special computing machines. The method utilizes 
information previously obtained with computing ma- 
chines and is sufficiently flexible to allow the use of 
local time, variable weather data. The results of the 
calculations are compared with calculations based on 
equivalent temperature differentials given in the 1957 
ASHAE Guide. 

Affecting the solution of a thermal network rep- 
resenting the thermal environment of an enclosure, 
four variables were studied in the second paper to 
determine the influence of the formulation of a sim- 
plified method of load calculation utilizing pretabu- 
lated transfer functions. The factors investigated were 
the influence of lumping, the importance of sol-air 
temperature harmonics, the importance of accurately 
determining the convective conductances, and the 
effects of absorbed radiation on inside surfaces. These 
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were studied through their effects on the admittance 
functions of single, composite wall sections. 


Large scale wall heat-flow measuring apparatus 


K. R. SOLVASON 
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Apparatus was constructed consisting of two 8 x 8 x 
4-ft boxes, open on one side, between which the test 
wall is placed. One box is maintained at the desired 
constant cold side temperature from —35 to +50F 
for steady-state tests or varied according to some pre- 
determined cycle for periodic heat flow tests. The 
other box is electrically heated to maintain a constant 
warm side temperature of from 65 to 75 F. The heat 
transmission coefficient for the wall specimen is cal- 


JUNE 1959 


culated from the measured electrical input and tem- 
ratures. 

Both boxes are lined with an aluminum panel 
with copper coils attached, through which controlled 
temperature liquid is circulated. The warm box is 
heated by the electrical input to the circulating pump 
motor and heaters contained inside the box. A second 
set of aluminum panels is installed outside of the 
warm box liner and separated from it by thermal 
insulation. This panel is maintained at the same tem- 
perature as the liner to guard against any heat transfer 
through the walls of the box. The cold box is cooled 
by circulating liquid through the panel liner and 
finned tubing inside the box. This liquid is cooled 
in a heat exchanger by low temperature liquid from 
a central chiller. 

In summary, inside box surfaces are controlled 
at or near air temperature. Natural convection rather 
than forced convection on the warm side of the test 
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wall is expected to produce surface conductances 
close to those occurring in practice. 

The heat loss is metered into the whole of the 
8 x 8 ft test wall rather than through only a small 
portion of it. Thus, measurements will be representa- 
tive of typical heights and whole width modules of 
the test wall eliminating errors because of the varia- 
tions in heat flow due to air space convection effects 
and nonuniformities in the test wall. 

The apparatus is expected to provide a tool for 
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Condensation between the 
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Condensation of water vapor between the panes, on 
the inside surface of the outer pane, is a common 
occurrence during the winter with most types of 
double windows, except the factory-sealed variety. 
Such condensation occurs whenever the temperature 
of the outer pane is below the dew-point temperature 
of the air-vapor mixture between the panes. This 
happens, with outside temperatures lower than inside, 
if the gain in water vapor to the space is greater than 
the loss. Water vapor moves through the materials 
and cracks in the window assembly by diffusion be- 
cause of differences in partial pressure of the water 
vapor. It is transferred as a component of the air 
flowing through cracks under total pressure differ- 
ences. 

The vapor pressure difference across the inner 
pane is likely to be several times greater than the 
vapor pressure difference across the outer pane, the 
ratio of these pressure differences increasing with 
decreasing outside temperature. Thus, with vapor 
transfer by diffusion alone, the effective resistance of 
the inner glazing to vapor flow by diffusion must be 
many times that of the outer glazing in order to main- 
tain outflow equal to inflow. 

The air space can interchange air with the out- 
side when openings around the outside pane are 





assessing the transient response of wall sections and 
the effects of moisture movement on transient and 
periodic heat flows. 

Heat loss measurements can be made on win- 
dows, other building features, and wall sections. Also, 
with slight modifications, the apparatus can be adapted 
to general calorimetry work, and for air and water 
vapor flow measurements. Sources of error in over-all 
thermal conductance measurements are discussed and 
the accuracy is conservatively estimated at +5%, 


panes of double windows 


E. S. NOWAK 


National Research Council of Canada 
Division of Building Research 





located at the top and bottom of the window, even 
with a total pressure difference across the window and 
an overall air flow from inside to out, provided that 
the air-flow resistance of the inside pane is sufficiently 
higher than that of the outside pane. A simple mass 
balance indicates that, with vapor transfer by air 
flow alone, the amount of air flow from outside into 
the air space must be several times that from the 
inside into the air space to prevent condensation on 
the outside pane, the ratio increasing with decreasing 
outside temperature. 

Vapor transfer by diffusion is compared with that 
by air flow for a specific window from measured dif- 
fusion and air leakage characteristics, and fair agree- 
ment is obtained with observations of window con- 
densation in a cold room installation. Buoyancy 
forces, providing air interchange between the window 
space and outside, most effectively control condensa- 
tion. The venting required to prevent condensation 
for given design conditions can be predicted from 
simple pressure relationships, providing inner pane 
air flow data are available. Excessive air interchange 
between the air space and outside can increase sig- 
nificantly the over-all heat transmission coefficient, 
making venting impractical for windows having high 
leakage rates. 


Evaporative cooling for common storage of fruits and vegetables 


Fruits and vegetables harvested in the fall are stored 
in large quantities to prevent market gluts and to 
provide a regulated supply for the winter and spring 
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months. Storage facilities are refrigerated or aif 
cooled. The latter type of storage is used almost 
exclusively for crops such as potatoes. Growers avail 
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themselves of air cooled storages for the other fruits 
and vegetables if the time in storage is limited. 

Air cooled or common storages in the early fall 
may suffer from high temperatures that encourage 
disease and respiration losses. There is also no con- 
trol over humidity. Through the use of the evapora- 
tive cooling principle, it is possible to improve com- 
mon storage conditions. Temperatures are lowered, 
thereby reducing produce losses. Humidity is raised, 
thus minimizing shrinkage and shriveling. The fresh 
washed outside air, introduced by the cooling system, 
also expels ripening gases and odors often associated 
with common storages. 

The paper briefly reviews the principles of pro- 
duce physiology and environmental conditions needed 
for the storage of fruits and vegetables. It then out- 
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lines the mechanics of evaporative cooling. Typical 
examples are presented with design data given for 
laying out evaporative cooling systems for common 
storages of apples and potatoes. Also included is in- 
formation on citrus cooling and the coloring of 
oranges, grapefruit and lemons. 


Controlled atmosphere apple storage process 
and its requirements on refrigeration structures and systems 


Z. W. ZAHRADNIK 
Associate Research Professor 
Agricultural Engineering Department 


University of Massachusetts 





Reporting special considerations in the design of re- 
frigeration systems and structures to insure compati- 
bility with C-A apple storage process requirements, 
it is found that good operating procedures for the C-A 
rvoms involve the use of nitrogen, a breather bag, and 
a CO, absorption tower in bringing the process 
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through the initial transient state conditions. 

The satisfactory performance of the C-A storage 
can be predicted by means of gross gas permeance 
tests (by means of a pressure relaxation curve) after 
completion of all construction and installation of all 
equipment. The relationships between size and heat 
of transmission, sensible heat and heat of respiration 
are presented, based on: (a) 10 day loading rate to 
capacity, (b) 24 hr cooling to 32 F, (c) ceiling U value 
of .05, (d) wall U value of .075, and (e) floor U value 
of .15. 

High air velocities, essential during initial cool- 
ing loads can later result in unnecessary heat loads on 
the storage and in some cases excessive infiltration of 
outside air into the storage due to the Bernoulli effect 
of high velocities across any pin hole leaks in the 
storage gas seal. 


Noise in refrigeration and air conditioning systems 


C. M. ASHLEY 
Chief Staff Engineer 
Carrier Corp. 
Member ASHRAE 





The Joint ASRE-ASHAE Committee on Equipment 
Sound Testing was set up in 1958 to provide an essen- 
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tial step in the progress toward better industry wide 
equipment sound control. As background, the com- 
mittee had a general ASA sound measurement stand- 
ard, and much specific research and testing of equip- 
ment sound. Sound power level was chosen as the 
unit of rating to avoid the effect of the specific 
environment, and octave-band measurements were 
used to indicate the character of the noise. 

Direct determination of the sound power level 
of the equipment being measured, by comparison of 
sound pressure levels with a calibrated standard sound 
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source, is an important tool to improve the simplicity 
and accuracy of measurement. Readings are taken 
in a reverberant room in which sound is averaged by 
multiple reflections, thus avoiding the complications 
of a multi-station traverse. The use of such a room is 
suitable, since air conditioning and refrigerating 
equipment noise is generally broad band in character 
and directivity effects are not usually of great im- 
portance. 





One standard is expected to cover self-contained 
equipment, in which the sound radiates directly into 
the air, possibly with sub-standards for equipment 
such as room air conditioners. Another standard is 
planned for the measurement of the sound output of 
ducted fans, and a third standard for measurement 
of sound generation, attenuation of outlets, and other 
terminal devices attached to ducts. The program can 
be expanded further in the future. 


Experimental study of grille noise characteristics 


B. H. MARVET 
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Seeking to determine how grille noise characteristics 
are affected by fin design, static pressure loss, and 
grille face velocity, this study uses three test grilles, 
of the return-air type, having different fin shapes and 
spacing for the experiments. The grille noise charac- 
teristics of each grille are compared on the basis of 
octave-band spectra, subjective loudness spectra, and 
total loudness. The test apparatus consists of a con- 
trolled air supply system, sound trap, and a small 


anechoic-type chamber, in which the grille noise in- 
tensities are measured. 

Total loudness curves of the grille noise, which 
are evaluated from the loudness spectra, are also 
shown. A qualitative analysis of the graphical results 
shows that fin design, static pressure loss, and grille 
face velocity are interrelated factors which affect the 
frequency and loudness characteristics of grille noise 
in varying degrees. The three test grilles are rated 
on the basis of total loudness evaluation. 

Octave-band analyses are made at various air flow 
rates to obtain the total and background grille noise 
data for each test grille. The octave-band sound-pres- 
sure level data of total noise are corrected to obtain 
octave-band sound-pressure levels of grille noise per 
square foot of core area. The octave-band spectra for 
each grille are graphically presented as a function of 
grille face velocity. The octave-band spectra values 
are converted to sones to produce graphs representing 
the subjective loudness spectra of the grille noise. 


Effect of fuel composition on oil burner noise 





R. W. SAGE 
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Representing a segment of a broader program on 
domestic oil burner noise suppression, the effect of 
fuel composition on oil burner flame noise was studied. 

A typical warm air furnace-burner combination 
was used for the test work. It was installed in a 
laboratory which had an extremely low background 


noise level, the equivalent of a radio broadcasting 
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studio. The sound measuring instruments used gave 
results reproducible within one decibel. All combus- 
tion variables were held constant throughout the test 
except for fuel composition. 

Nine different fuels were tested for their effect 
on the largest oil burner noise contributor, the flame. 
These test fuels included typical products now mar- 
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keted, tuels composed entirely of cracked products 
and several pure compounds. Despite this wide varia- 
tion in fuel composition, there was no significant dif- 
ference in the overall noise level, or in the noise level 
in any of the individual octave bands with fuels boil- 
ing in the range of kerosenes and No. 2 home heating 
oil. A fuel composed of 100% catalytically cracked 
oil, a fuel containing 100% thermally cracked oil, and 
a straight run virgin kerosene, all gave the same sound 
spectrum as regular No. 2 heating oil. Of all the tests 
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made, only the low boiling paraffins, normal heptane 
and isooctane, showed noise levels that varied sig- 
nificantly from the other fuels tested. These pure 
compounds are found in gasolines and are not used 
as fuels for regulation type oil burners. 

From these studies we conclude that fuel com. 
position is not a significant factor in the noise pro- 
duced in domestic oil heating units. Changing fuel 
composition, therefore, does not appear to be a method 
by which oil burner noise can be reduced. 


A comparison of fluoroalkane absorption refrigerants 


Utilizing fuel directly for cooling, absorption refrig- 
eration systems are being used by industry, and im- 
proved upon by research. Many absorption systems 
are deficient in various practical ways. For example, 
water cooling to achieve low pressures is required in 
the water-lithium bromide system and, also, lithium 
bromide is corrosive. Ammonia-water systems can be 
used with an air cooled condenser, but ammonia is 
flammable and toxic. Therefore, indirect cooling, 
through chilled water or brine is used, although far 
from ideal. Water is too volatile as an absorbent, and 
the system pressure too great. A fluoroalkane re- 
frigerant, however, operates with air cooled con- 
densers, and being non-flammable and _ practically 
non-toxic, can be used to cool peopled areas. 

Comparing six fluoroalkane refrigerants on a ratio 
basis, one with another and with methylene chloride, 
the author assesses their relative merits, independent 
of the particular machine used. 

Chemical stability is of prime importance for any 
system, and was determined by sealing the refrigerant 
and absorbent in glass pressure tubes containing 
metals of construction, and storing them at high tem- 
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peratures for weeks or months. The extent of decom- 
position was gaged by appearance, penetration of the 
metal strips and chloride ion formation. Most stable 
was Refrigerant-22, which shows good chemical and 
thermodynamical properties, although deficient in 
having a relatively high operating pressure. Halo- 
genated alkane refrigerants could not be compared 
directly with ammonia or water as refrigerants be- 
cause of operational and apparatus differences. Still, 
without a highly accurate comparison, the two in- 
organic refrigerants show high latent heats and good 
solubility characteristics, thus, relatively high per- 
formance coefficients. Not, however, as high as Re- 
frigerant-22. This, the preferred system, has — 
advantages to merit careful consideration for all ab- 
sorption refrigeration requirements. 


Estimating water content of certain refrigerating compressors 





R. B. SHARPE 


Process Engineer 
Refrigerator-Freezer Engineering 
Westinghouse Electric Corp. 


Investigating several methods of estimating the water 
content of dried but uncharged hermetic refrigerator 
compressors, the study was to select the method 
which would give an approximate answer as soon as 
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possible after a compressor was removed from the 
dehydration oven. 
The most satisfactory of the procedures studied 
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is as follows: Weld the head on the compressor shell 
immediately after it leaves the oven and then place 
it in a small oven which is already at 300 F. Evacuate 
for 45 min through a moisture collecting device. 

Two moisture collecting devices have been used. 
The presently preferred one is a cold trap which is 
designed so that, after it has been warmed to room 
temperature, it can be centrifuged. The volume of 
the water which has been collected can then be read 
from the scale on the capillary tube which forms the 





bottom enclosure of the moisture-collecting apparatus, 

An alternate moisture collector is a lightweignt 
metal drier which is charged with Molecular Sieve 4A, 
Other gases which are also absorbed and held tightly 
by this desiccant are either absent or present in such 
small amounts that the moisture determinations are 
valid for quality control purposes. 

The role of water in Refrigerant-12 systems and 
the problem of dehydrating systems containing stators 
which are insulated with cellulose are also discussed, 


Viscosity of refrigerants in the vapor phase 


O. W. WITZELL 
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Using a rolling-ball viscometer, measurement has 
been made of the viscosities of some fluorinated 
hydrocarbon vapors. The viscometer consists of a 
ball rolling down an inclined tube filled with the fluid 
under investigation. The variables which affect the 
ball velocity in such a tube are also investigated, and 
certain equations which are employed in the calcu- 
lations are introduced. 

It was found that the effect of temperature 
changes on the calibration constant is appreciable 
when high temperatures are encountered or when 
the materials used have high coefficients of expansion. 
Therefore the values of the calibration coefficient had 
to be determined whenever temperature changes, phy- 
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sical changes of apparatus, or reassembling occurred. 

The literature on the determination of the viscos- 
ity of various gases other than the fluorinated hydro- 
carbons is reviewed at some length. Also, a detailed 
description of the apparatus and the calibrations is 
made. The results of the investigation are shown 
graphically in the figures, where it is possible to see 
the relative viscosities of the refrigerants under ques- 
tion, and the effects of the important variables on the 
refrigerants. Further work is being done to assess 
the viscosities of the same refrigerants under a differ- 
ent set of variables. There is a need for further work 
along these lines in other of the refrigerant families. 


Repeated scrape abrasion testing of enameled wires 
in frozen and liquid refrigerants 





F. F. TRUNZO 


Insulation Department 
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A new tester has been designed for measuring the 
effects of gaseous and liquid refrigerants on the scrape 
abrasion resistance of enameled magnet wires in- 
tended for hermetic use. With this tester, the speci- 
mens are scraped while immersed in the refrigerant 
gas or liquid, simulating actual conditions of opera- 
tion in hermetic systems. 
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Advantages of this newly designed tester are that 
48 tests can be made on 16 wire specimens in a single 
charging of the tester, and that the load can be 
changed from outside the tank under full refrigerant 
pressure. Each of the 16 wire specimens is scra 
on three areas on the same side of the wire. Thi 
provides for testing the same wire specimen under 
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three conditions such as air, refrigerant gas and re- 
frigerant liquid. A description and photographs of the 
tester are given in this paper. 

Various chemically different types of wire enamels 
have been tested in this unit in Refrigerant-12, Refrig- 
erant-22 and air. These include the following: phenolic 
modified polyvinylacetal (Formvar), polyacrylonitrile, 
epoxy modified polyester, polyamide, amine catalyzed 
epoxy, Formvar modified epoxy, polyesteramide, and 
polyurethane modified polyesteramide. 
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Of the enameled wires tested, only the polyamide 
and the polyurethane modified polyesteramide were 
not affected adversely by Refrigerant-22 liquid after 
more than 20 hr immersion. The enamels most se- 
verely affected were Formvar and the Formvar modi- 
fied epoxy. 

With the exception of Formvar, results of tests in 
Refrigerant-12 gas, in contrast with those in Refriger- 
ant-22 gas, show improvement in the repeated scrape 
abrasion resistance, for the enamels tested to date. 


Determination of the effectiveness of window Shading materials 
on the reduction of solar radiation heat gain 


R. C. JORDAN 
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Reporting the procedures by which window shading 
material transmission factors may be determined, the 
authors present the solar calorimeter tests, and calcu- 
lations, involving independently measured reflectivi- 
ties and transmissivities of the materials which may 
be used. Equations are derived for the calculation 
of transmission factors both in application to calorime- 
ters and in application to windows in rooms. 

Five different window shading materials were 
tested to determine the transmission factors. Checks 
between the experimental calorimeter tests and the 
calculated tests, involving measured reflectivities and 
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transmissivities, showed excellent correlation. In most 
cases the calculated determinations can be used with 
reasonable accuracy, particularly in those cases where 
the physical constants of the materials can be reliably 
evaluated. 

The sensitivity, however, of the calculated trans- 
mission factors to determinations of the reflectivities 
and transmissivities is such that the experimental 
variations may materially affect the overall transmis- 
sion values. Jn those cases where the physical con- 
stants may be open to question, calorimeter tests are 
desirable. 


Heat flow through glass with roller shades 
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In this study, summer heat gains and winter heat 
losses through a glass roller shade combination were 
investigated for shades of different materials and 
colors, as well as for different type glasses and various 
glass shades. Included are data related to heat gains 
for typical combination in East, South and West 
orientation, and for various hours of the day. 

Drawing certain conclusions from the tests made, 
and the data accumulated, the authors state that both 
summer heat gains and winter heat losses are calcula- 
ble. Also, it was found possible to determine the shade 
temperatures independently of the outside tempera- 
ture. With an opaque roller-shade, solar heat gains 
are reduced by lowering the solar absorptance of the 
surface of the shade on the glass side. 
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The effect of a low emissivity surface for long 
wave radiation on the room side of the shade is to 
reduce the heat gain due to solar radiation. The effect, 
however, of a low emissivity surface on the glass side 
of the shade is to increase the solar heat gains with 
a regular plate glass, and to decrease it with a heat 





absorbing glass. Furthermore, with an opaque shade, 
having a white surface on the glass side, the solar 
heat gains are less with regular plate glass than with 
heat absorbing glass. With a dark green shade, how- 
ever, heat gains are less with heat absorbing glass 
than with regular plate glass. 


Evaluation of three room air distribution systems 
for summer cooling 





A. KOESTEL 


Associate Professor of Heat-Power Engineering 
Case Institute of Technology 
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Three systems of room air distribution for summer 
were evaluated on the basis of specific criteria for 
comfort. A theory of room air motion and a philoso- 
phy for evaluating comfort conditions are discussed. 
Extensive tests were made in a room equivalent to a 
well insulated living room with exposed walls, oper- 
ating with surface temperatures simulating outdoor 
conditions up to 100 F. The high sidewall air supply 
system would meet the rigid comfort requirements 
at moderate loads and low supply volumes only. With 
baseboard radial diffusers, drafts in some parts of 
the room could be eliminated. The system using round 
ceiling diffusers was more satisfactory than either of 
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the others. A comparison is made with earlier tests 
of all three systems for winter heating under various 
conditions of operation. 

It was found that the air flow pattern was inde- 
pendent of flow rate, and was excellent for air dis- 
tribution and that it made full use of the unoccupied 
zone for air entrainment and load absorption. Limita- 
tions of room size made it necessary to keep the flow 
rate down to ten air changes per hour or less in order 
to prevent drafts at the six foot level, midway between 
the two diffusers. But the system satisfied all comfort 
criteria for summer cooling when operated at lower 
flow rates. 


Surface odor adsorption and retention properties measured 


Presenting the results of a study made to determine 
a suitable method of measuring the odor adsorption 
and retention characteristics of various surfaces, the 
author proposes a method involving an application 
of the syringe technique. By this technique odorous 
and odor free air is mixed to obtain threshold level 
as judged by an organoleptic panel. 

In studying the suitability of the test method 
some data on the odor adsorption and retention prop- 
erties of wool, cotton, nylon and rayon fabrics were 
obtained at several ambient temperatures and relative 
humidities. 

Data based on tests of samples cut from a single 
bolt of each of the three fabrics show that the odor 
adsorption during a 24 hr period was higher for nylon 
and cotton than for wool, and that the maximum 
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adsorption rates occurred at about 75 F and 50% rela- 
tive humidity. Odor decay curves for these three 
fabrics show about the same rate of odor release by 
nylon and cotton, and a less rapid release by the wool. 
The odor absorption by the rayon samples was so 
low that it could not be detected by the method em- 
ployed. 
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CONFERENCES — 


to review problems and progress in 
Domestic Refrigerator Engineering 
Industrial Ventilation 
Cryogenics 


DOMESTIC REFRIGERATOR ENGINEERING CONFERENCE, MONDAY, JUNE 22, 9:30 A.M. 


F. A. NOLL 


Presiding Chairman 


mestic Refrigerator Conference. Speakers will pre- 
sent papers on the methods of controlling tempera- 
ture, effects of humidity and temperature conditions, 
and cooling by forced air movement in the freezing 
section as well as in the fresh food section. The Con- 
ference will help keep us from overlooking the basic 
design requirements to make certain that the ques- 
tion, “Should the Ice Box Return?”, will never have 
to be asked. 





Design and basic functions required of present day 
domestic refrigerators will be discussed at the Do- 


Keynoter— 
COLONEL C. S. LAWRENCE Executive Secretary, Institute of Food Technologists 


in the development of this system, 


surance of maintaining it regardless 
and their solutions, are also discussed. 


of location. The problems encountered 


Control 
of temperature 





Humidity and temperature conditions 


Storage time of fresh foods in a do- 
mestic refrigerator is directly related 
to cabinet temperatures and humidi- 
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Presenting an unusual method of con- 
trolling food storage temperature, the 
author shows how to obtain the mini- 
mum temperature variation from a 
preferred setting, and also a conven- 
ient choice of temperature, with as- 
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ties and in this conference the effects 
of refrigeration temperatures and hu- 
midities on the dehydration rates of 
foods and the growth rate of food 
micro-organisms are discussed. Also, 
the storage time of selected foods in 
a theoretically determined “ideal” at- 
mosphere is compared to the storage 
time in contemporary domestic refrig- 
erators. The engineering and design 
of the “ideal” domestic refrigerator 
for food preservation is discussed. 





E. W. ZEARFOSS 


Development 
Engineer 





: F. P. SPEICHER 
Philco Corporation Biologist 


Member ASHRAE 


Philco Corporation 
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Air circulating in freezer compartment —benefits and problems 


The removal of heat from the frozen 
storage compartment of the refrigera- 
tor by circulation of low temperature 
air, presents both new problems and 
new features for the industry. For this 
reason, the design factors of air flow 
relative to evaporator surface and 


heat load will be discussed. The 
benefits of cooling and sublimation 
within the frozen storage compart- 
ment will be shown by slides and 
charts and compared to the conven- 
tional type of evaporator used in 
similar service. 


INDUSTRIAL VENTILATING CONFERENCE, TUESDAY, JUNE 23, 9:00 A.M. 


C. H. WURTZ 


Manager of 
Refrigerated 
Appl. Engineering 
Frigidaire Div 
General Motors 





G. B. PRIESTER 


Presiding Chairman 





Four papers are to be presented at this Conference 
dealing with methods and problems involved in pro- 
viding more comfort for industrial workers. As it has 
been stated many times before, improved worker 
environment can increase worker efficiency by making 
working conditions more desirable. 

The first speaker will discuss the importance of 
industrial supply air systems, pointing out that con- 
sideration must be given to the structure of the build- 
ing and the manufacturing procedures and processes 
involved. The physical aspects of ventilation and air 
conditioning in industry will be mentioned. The de- 


sign requirements of the equipment and air distribu- 
tion system, including supply air outlet types and 
their uses, will be covered. 

The second speaker will talk more specifically on 
dust and fume control systems, citing the need for 
these and then giving details on the design of systems 
including pictures of a specific installation. 

The third speaker will discuss ventilation in the 
steel industry, using slides to illustrate the progress 
made during the past twenty years. Detailed descrip- 
tions of a small steel company’s heating and ventilating 
systems will be given, including a detailed account 
of an unusual locker room ventilation system. He will 
state that even as employees must have a heated plant 
during the winter they must have a cooled environ- 
ment during the summer, and he will report upon his 
company’s approach to this problem. 

The fourth speaker will discuss control of radiant 
heat in factories to provide more comfortable working 
conditions. 





Design and performance of industrial supply air systems 





J. H. CLARKE 


Visking Corporation 
Div of Union Carbide 
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Industrial supply air svstems have be- 
come increasingly important because 
of modern plant design, substantially 
increased internal heat loads, greatly 
increased makeup air requirements, 
and greater emphasis on efficiency. 
Industrial air conditioning and relief 
ventilation are good investments re- 
sulting in higher grade employees, 
safer working conditions, less absen- 
teeism, less labor turnover, and proven 
increases in production and product 
quality of substantial amounts. 

To permit efficient air condition- 
ing and ventilation, the system and 


— requirements must be con- 
sidered in the design of the building, 
process and process equipment. High 
human efficiency is obtained either by 
complete air conditioning, or by relief 
ventilation systems, which minimize 
body stress by providing adequate 
convective or sweat evaporative cool- 
ing within prescribed limits. 

The system components must be 
designed for reliability, effectiveness 
and ease of maintenance. Of particu- 
lar importance for makeup systems is 
freeze protection. This is provided by 
correct design and selection of the 
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system casings, dampers, heaters, fans, 
controls and piping. 

Package air handling units have 
been used in large numbers in indus- 
trial applications. They have often 
been oversold and have failed to 
measure up to the necessary quality 
and performance standards. Prefabri- 
cated systems, with quality compo- 
nents selected for efficiency and the 
job requirements, should be carefully 
considered for the economies possible. 

Air distribution systems vary 
widely from the minimum or no duct 
work requirements of a simple make- 
up system which lets air out into a 
space, to the elaborate systems re- 
quired for relief ventilation or make- 


up at high air change rates. Distribu- 
tion in fully air conditioned areas can 
be conventional. For efficient heating 
and relief ventilation, the air should 
be supplied to the work zones. Spe- 
cial outlets designed for the specific 
ventilation requirements should be 
provided. Directional or volume ad- 
justment of the outlets is essential for 
relief ventilation to permit the worker 
to regulate the desired ambient air 
motion, maintain the required make- 
up air volumes and permit economi- 
cal tempering of the supply air. In 
hooded and process areas, means must 
frequently be provided to introduce 
the supply air without a disturbing 
motion at the hoods or product. 


(eneral ventilating in the steel industry 





F. E. TUCKER 
Industrial Hygienist 
Weirton Steel Company 


Evolution of industrial ventilation at 
the Weirton Steel Company, W. Va., 
has lead to the installation of an area 
heating and ventilation system which 
supplies conditioned makeup air to 
plant buildings at a rate of two cu ft 
per min per sq ft of floor space. This 
air is distributed through a series of 
discharge outlets designed to deliver 
the air at an elevation of 10 to 12 ft 
above the floor. 

This discussion includes the ven- 
tilation required for a new centralized 


Dust and fume 
control systems 





P. J. MARSCHALL 
Chief Mechanical Engineer 
Abbott Laboratories 
Member ASHRAE 





locker room located in an area of 
high heat load inside a plant building 
at an elevation of 40 ft above the 
floor. It is designed to accommodate 
2,000 employees; all air is brought in 
through a large plenum located be- 
neath the floor ik discharged through 
grilles located beneath each locker 
base. There are a total of over 100 
discharge outlets from a single plenum 
located beneath the floor. 

A prediction of what the steel 
industry can expect in the future in 
the way of industrial ventilation de- 
mands is made. This portion of the 
paper also discusses present air-con- 
ditioning practices in crane cabs and 
control pulpits. 


Radiant heat control in industrial plants 


The methods of controlling radiated 
heat to provide comfortable working 
conditions in industry are totally dif- 
ferent from the means used to control 
air temperature and humidity. Sources 
of unwanted radiated heat are not at 
all uncommon; but their influence is 
invariably underestimated, or com- 


W. G. HAZARD 
Industrial Relations © 
Div 
Owens-Illinois 





pletely neglected, even though they 
may make up most of a person’s ex- 
ternal heat load. 

How to measure radiated heat, 
how to evaluate it comfort-wise, and 
how to control it, will be discussed, 
and illustrated with simple demon- 
stration apparatus. 








In addition to an unusually extensive and broad Technical Program which includes those 29 techni- 
cal discussions, 11 conference papers and 6 forums indicated upon this and accompanying pages, 
the annual meeting of ASHRAE in Lake Placid, N. Y., will feature such other special events as the 
Welcome Luncheon (with installation of new officers), trips to Whiteface Mountain and other points 
of local interest, a chair-lift ride at Ski Chalet, an outdoor steak fry, cocktail parties and the cus- 
tomary Banquet with the presentation of awards and honors. 
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CRYOSENICS CONFERENCE, WEDNESDAY, JUNE 24, 9:00 A.M. 


V. J. JOHNSON 


Presiding Chairman 





The rapid increase in use of liquefied gases for indus- 
trial, defense, and space probe purposes has neces- 
sitated a scientific and engineering approach to the 
production and handling of a variety of cryogenic 
fluids. The primary fluids of this class are air, oxygen, 
nitrogen, hydrogen and helium. Other cryogenic fluids 
receiving attention are neon, argon, fluorine, methane 
and carbon monoxide. Liquid oxygen perhaps has 
been used industrially in large quantities longer than 
any of the others, dating back to the early forties for 
increasing steel] production. It is now used in much 
greater quantities as a propellant component for 
rockets. Liquid hydrogen is also being used in greater 
and greater quantities for the development of propul- 
sion systems. Liquid helium (as well as most of the 


Transfer of cryogenic fluids 


R. B. JACOBS 
Cryogenic Engineering Laboratory 
National Bureau of Standards 


Discussing the present status of equip- 
ment and techniques for the transfer 





The topics to be discussed include 


cryogenic fluids) can be transported more cheaply mm 
liquid form and so are being liquefied for transporta- 
tion even though they are to be used as a gas. 

The many phases of this fast growing new in- 
dustry of Cryogenics has encompassed a wide field 
of technology and now includes several thousand engi- 
neers, scientists and technologists, many in the refrig- 
eration and air conditioning industries. Four annual 
or bi-annual cryogenic engineering conferences have 
been held with attendance record of over 500. The 
fifth one, scheduled for early September this year at 
the University of California, is expected to attract 
600 to 700 people. 

The more popular aspects of handling cryogenic 
fluids have been selected for this ASHRAE Confer- 
ence for particular interest to refrigeration and air 
conditioning engineers. Pumping, transferring, storing, 
flow measurement, liquid level detection, pressure 
drop, and temperature measurement will be discussed 
along with the design features of pertinent equipment. 
The abstracts of prepared papers refer to specific 
subject coverage to be presented. Additional time will 
be provided for general discussion of any phases of 
closed circuit transportation of liquefied gases that are 
of particular interest. 


vacuum insulated systems), single- 
phase and two-phase flow considera- 
tions, the cool-down problem, pumps, 
heat transfer, instrumentation, fittings 
and valves, and safety. 

It is stressed that cryogenic engi- 
neering is essentially a synthesis of 
the older branches of engineering, and 
therefore cryogenic problems are not 
basically different from the more fa- 
miliar problems. However, it is also 
pointed out some new ae have 
been developed, the emphasis for 


of cryogenic fluids through piping 
systems, this paper presents a sum- 
mary of some calculation procedures. 


Cryogenic pump design 





L. J. SCHAFER, JR. 


Engineer 
Pesco Products 
Div of Borg Warner Corp. 
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properties of materials, insulation (un- 
insulated and conventionally insulated 
systems as well as a few remarks on 


A brief summary of the advantages 
and disadvantages of using cryogenic 
fuels and oxidizers will be followed 
by a discussion of the mechanical and 
hydraulic design considerations for 
cryogenic pumps. Special attention 
will be given to material choice, bear- 
ing and seal problems and cryogenic 
pump cavitation performance. The 
major part of the discussion will be 
devoted to liquid hydrogen, and for 
this reason the properties of this 


_eryogenic liquid will be discussed 


with relation to handling and safety 
procedures. 

The specific experience gained 
in the design development of a sub- 


some problems is different, and there 
is a serious lack of information in sev- 
eral important areas. 


merged, electric motor driven, cen- 
trifugal, liquid hydrogen _ transfer 
pump will be used to highlight the 
areas where particular design care 
must be exercised. The facilities and 
instrumentation needed for the ex- 
perimental evaluation of the pump 
will be discussed and the pump and 
submerged electric motor perform- 
ance will be presented. Particular at- 
tention will be given to the excep- 
tional cavitation performance obtain- 
ed with the pump, and the weight 
saving which can be realized by opert- 
ating electric motors at cryogenic 
temperatures. 


ASHRAE JOURNAL 





aly an 
20rta- 


Vv in- 
field 
engi- 
ofrig 
mMual 
have 
The 
ar at 
tract 


Zenic 
nfer- 
1 air 
ring, 
sure 
issed 
nent, 


cific 


s of 
t are 


agle- 
lera- 
mps, 
tings 


ngi- 
s of 
and 

not 
» fa- 
also 
lave 

for 
here 
sev- 


en- 
sfer 


and 


\in- 


er- 
nic 


AL 








Cryogenic insulation materials and techniques 


Methods of insulating vessels for the 
transport and storage of liquefied 
gases will be discussed. A new tech- 
nique of separating multiple radiation 
shields in vacuum using glass paper 
has been investigated. The effective 
thermal conductivity between 70 F and 
—423 F is less than 3 x 10° Btu hr’ 
ft? F, or about 10 times better than 
the best evacuated powder insula- 
tions. Use of this tvpe of insulation 
is especially advantageous where pay 
load is highly important, for example, 
the transport of liquid helium. In ad- 
dition, the conductivity of a wide 
variety of evacuated powders will be 
presented. Emphasis will be placed 


on silica powders mixed with metal 


powders, either aluminum or copper. 
The addition of 20 wt. percent of 
aluminum to silica aerogel can reduce 
the effective conductivity to % its 
original value. 

The use of high vacuum insula- 
tion for transfer lines and Dewar ves- 
sels will be discussed. Representative 
emissivity data will be given. Carbon 
dioxide emitted into the vacuum space 
at 1.5 atmospheres pressure will con- 
dense when the transfer line or vessel 
is cooled. This technique greatly 
lengthens the storage time of transfer 
lines, because the insulation space 
contains a positive pressure of carbon 
dioxide while it is at ambient tem- 
perature. 





R. N. KRUPSCHOT 


Cryogenic Engineering Laboratory 
National Bureau of Standards 


The heat conduction through the 
supports of a vessel can usually be 
reduced to the same order of magni- 
tude or less than other thermal losses. 
The thermal conductivity and me- 
chanical properties of some selected 
support materials have been tabu- 


lated. 


Instrumentation of cryogenic research installations 





C. GETTELMAN 


Chief 
Instruments Systems Research 
Lewis Research Center 
N.A.S.A. 


FORUMS 


Forums proved to be one of the more popular features 
of predecessor ASRE national meetings. They offer 
highly informal discussions for the exchange of ideas. 
There are no prepared papers or talks, no notes or 


Status of new utilization voltage pro- 
posals for air-conditioning equipment 


—Moderator, A. S. Anderson, 
Electrical Engineer, Ebasco 
Services 


Icemaker design considerations 


—Moderator, E. MacLeod, 
Engineer, Carrier Corporation 
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At the Lewis Research Center hydro- 
gen, oxygen, fluorine, and nitrogen 
are the primary fluids used in re- 
search on rocket systems. The meas- 
urements taken vary only slightly, 
whether the concern be with tankage, 
pumps, gas generators, turbine or 
rocket motor. In each case the con- 
cern is with mass flow, pressures, 
temperatures, and probably one or 
more parameters common only to the 
component, such as thrust, speed, or 
torque. This paper will discuss how 
the requirements of the instrumenta- 
tion vary with component, cryogenic 
fluid, and test requirements. 
Conventional transducers can be 


used to get most of the data, how- 
ever, for large scale testing, the low 
temperatures and fluids cause some 
new problems. These systems will be 
discussed. Factors which must be 
considered in the choice of instrument 
transducers and components which 
constitute the system are tempera- 
ture, pressure, heat transfer, length 
of test, compatibility of materials, 
safety and environmental conditions 
of the test. From these factors it can 
be seen that instrumentation must be 
considered early in the design of the 
experiment. A review of applicable 
transducers will be given. 


minutes are taken, it is all “off the record.” Our guests 
of the press respect the spirit of the forum. Here is an 
excellent opportunity to exchange and discuss ideas 


and opinions. 


Six diversified subjects will be covered at the 


are as follows: 


Research, the engineer, and the appli- 
ance industry 


—Moderator, E. A. Baillif, 
Chief Engineer, Refrigerators, 
Whirlpool Corporation 


Immersion chilling of poultry 


—Moderator, E. N. Kerrigan, 
Manager, York Corporation 


ASHRAE Lake Placid annual meeting. These were 
selected on the basis of popular interest expressed 
from various sources. The forums to be presented 


Sound and vibration problems in air 
delivery equipment 
—Moderator, J. B. Graham, 
Director of Research, 
Buffalo Forge Company 


Freeze protection of heating coils 


—Moderator, Earl Wilson, 
Supervisory Mechanical 
neer, Abbott Laboratories 
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Nomograph design 


and selection of counterflow towers 


During the past 15 years the cool- 
ing tower has assumed a position 
of considerable importance in re- 
frigeration and cooling systems. 
Increasing water demands of a 
growing population and industry 
have destroyed the myth that our 
water supply is inexhaustible. 
Since water supply has drawn great 
interest from those who have need 
of cooling systems, there has been 
a corresponding interest in meth- 
ods of re-using water that is now 
discharged as waste. Cooling tow- 
ers use approx. 3 % make-up water 
while 97% of the water is used 
again. The make-up water is neces- 
sary to replace the portion of water 
which evaporates during the tower 
cooling cycle, evaporation being the 
vehicle by which the remaining 
water is cooled. All points consid- 
ered, the cooling tower is an effi- 
cient instrument for conserving 
water while performing an im- 
portant industrial function. 

The design of cooling towers 
to meet particular industrial appli- 
cations has presented something of 
an enigma for a number of years. 
Until recently the most popular de- 
sign method was that based on dif- 
ferences in air and water specific 
enthalpies. During the past few 
years there has been growing in- 
terest in the possibility of tower 
design based on mean cooling po- 
tential. 

F. Rasori* pointed out the 
relative merits of the two tower 
design methods. Subsequently, Mr. 
Eduljee and Mr. Raman** modified 
the cooling potential method to the 





*F. Rasori, “Cooling Potential . versus 
Specific Enthalpy”’, Refrigerating Engi- 
neering, p. 1207, November, 1953. 

**H. E. Eduljee and B. V. Raman, “Sim- 
plifying the Cooling Potential Concept As 
Expressed by F. Rasori”, Refrigerating 
Engineering, p. 76, June, 1954. 

George W. Brooke is Systems and Pro- 
ceduge Analyst, Detroit Controls Div, 
American-Standard. Original study made 
while an Application Engineer with Acme 
Industries... This paper was presented at 
the 45th Semiannual Meeting of ASRE in 
New Orleans, La., December 1-3, 1958. 
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point where tedious mechanical in- 
tegration was no longer necessary ; 
the modified method is still rather 
unwieldy, however. 

With this latter fact in mind 
the author has tried to construct 
a rapid, yet accurate, method of 
cooling tower design. The method 
which presented itself as being 
most logical was that which might 
incorporate the modified cooling 
potential method in the form of 
charts of mathematical design, i.e., 
nomographs. A tower design 
method based on cooling potential 
utilizes a total heat transfer design 
coefficient, K,, as defined in the 
table of terms. Each tower manu- 
facturer has units which are 
capable of functioning over a wide 
range of air and water temper- 
atures. Thus a particular tower 
can operate to meet a wide range 
of required K, values. 


Fig. 1 











APPROPRIATE =WWATER RATE 


Fig. 1 depicts possible oper- 
ating curves or performance curves 
for a line of hypothetical towers. 
Occasionally there may be required 
a choice of towers to fill a high 
temperature application. High 
temperatures are frequently at- 
tendant to motors, compressors, 
heat treating equipment, plating 
baths and process equipment, to 
mention a few familiar examples. 





GEORGE W. BROOKE 


In applications of this type the 
overall heat transfer coefficient, K,, 
will be high. A high value of K, 
would necessitate the use of a 
larger tower or pack volume or pos- 
sibly a greater air flow rate. If the 
engineer decides to use a particular 
tower for an application (space 
limitations may proscribe the use 
of a tower beyond a certain size) 
it may be necessary to increase the 
air rate, assuming the required K, 
is quite high. 

The problem below has been 
chosen to point out the inherent 
advantages of using nomographs 
in the solution of tower design 
problems. The use of nomographs 
can be time saving, particularly 
where repeated tower design solu- 
tions are desired. The choice of 
limits for the variables used is an 
important consideration and must 
be dependent upon the towers of 
the company for which ‘the design 
method is being formulated. One 
company may use small pack vol- 
umes and high air flow rates while 
another might use the opposite ar- 
rangement. 


Problem: It is desired to choose 4 
tower which will cool 300 gal of 
water per min from an entering 
temperature, T:, of 96 F to a 
leaving temperature, T:, of 87 F. 
(These figures are chosen at ran- 
dom, merely to apply to this hy- 
pothetical problem.) We wish to 
use a tower with a flow rate of, 
say, 17,500 cu ft of air per min 
and find there is a tower available 
which has an air rate of from 
15,000 to 20,000 cfm (it is possi- 
ble to vary the air flow rate by 
adjusting the fan sheaves). The 
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entering air wet bulb tempera- 
ture, ts, is 73 F. 


Step 1. Using Fig. 2 draw a straight 
line from 300 gpm through 17,500 
cfm to pivot line A. From the in- 
tersection on line A draw another 
line through the 9° water tem- 
perature drop (96° — 87° = 9°) 
to the second pivot line B. From 
this second intersection draw a 
third line through the air-in wet 
bulb temperature (t. = 73 F) to 
the air-out temperature scale. 
Read the temperature as t:; the 
air leaving the tower has a tem- 
perature of 87 F in this example. 


Step 2. Table 1, Appendix, lists the 
enthalpy values of air at various 
temperatures. Note the enthalpy 
values corresponding to the air-in 
and air-out temperatures, t. and 
t: respectively. In order to avoid 
the mechanical integration of the 
type demonstrated in the article 
by Mr. Rasori it is necessary to 
use what is known as Simpson’s 
rule for areas.* To the air-in en- 
thalpy (refer to Table 1) add half 
the difference between the two 
extreme values of air enthalpy. 
These are the values 36.7 and 51.9 
corresponding to ts and ti. 

The resulting enthalpy corre- 
sponds to the mean air tempera- 
ture, tz. To find the water temper- 
ature associated with the mean 
air temperature take the arithme- 
tic average of the water-in tem- 
perature, T:, and the water-out 
a T;. The average of 
as _ 87 F is, of course, 


te ha 
1 87 51.9 
3 73 36.7 


ens: = bly = 165 
haz = dhi/ + has 

= 7.6 + 36.7 

= 443 
te = 80.1 F 


Step 3. The air and water tempera- 
tures have been related and Fig. 
3 can be used now to find the “g” 
factor in each case. Draw a line 
through T; and t, intersecting the 
“ge” factor scale; the “g” value is 
about 2.15 in this case. Repeat 
this same procedure for the other 
air and water temperatures. 


Step 4. It is now possible to use Simp- 
son’s rule to find the “G” value 
for the tower. To do this it is 
necessary to multiply the “g” fac- 
tor which corresponds to T: and tz 
by a factor of four: 

isf@X4= 173 
To this value add the “g’” factors 
which correspond to the T: — t 
and T; — ts temperatures: 

7.2 + 2.15 + 1.50 = 10.85 
Divide this total by six; the re- 
sulting value, 1.81, is the mean 
cooling potential difference. 


Step 5. It is now possible to deter- 
mine the K, value required of the 
tower by the use of Fig. 4. This 
is found to be about 63,000. 


*For a discussion of the use of Simpson's 
Tule see the Appendix. 
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It is thus necessary for the 
tower to reach a K, value of 63,000 
in order to meet the required load 
—cooling 300 gal of water per min 
from 96 F to 87 F with an air rate 
of 17,500 cfm. A given tower must 
be designed to meet the possible 
K, requirements to be met in in- 
dustrial applications and curves 
must be constructed similar to those 
of Fig. 1 by the tower manu- 
facturer. In making tower applica- 
tions the same design procedure as 
that of the example is followed; 
then, knowing the performance of 
different models of towers and their 
air rates and pack volumes it is 
possible to predict the performance 


of new towers (with the same type 
pack). 

Often, when designing towers 
to supply a given K, under a par- 
ticular set of load conditions, it is 
necessary to make a number of trial 
solutions by the older method (that 
pointed out by Eduljee and Ra- 
man). Using a nomograph such as 
the one shown in Fig. 4 will make 
it possible to visually juggle dif- 
ferent values for the tower design 
variables such as volume of pack 
or water temperature drop. This 
will reduce the time required to 
make tower applications with exist- 
ing units and to design new units 
following the same procedure. 





APPENDIX 


Terms 


GPM—Water rate desired or amount 
of water being cooled, measured in 
gal per min. 

Volume of Pack—The total volume 
within which heat transfer will nor- 
mally occur. Though there may be 
some transfer outside the pack proper 
this is probably small enough to be 
ignored. 

“G” factor—the reciprocal of the 
mean cooling potential difference as 
determined by Simpson’s rule for 
areas. This is a simplified term for the 


K.—Total heat transfer coefficient, 
Btu per hour per cu ft per in. of mean 
cooling potential difference. 
CFM—Air flow rate, cubic feet per 
minute. 

T:, T:, T;—The water temperature as 
indicated in Fig. 5. 

ti, te, t-—The air temperatures as in- 
dicated in Fig. 5. 

W.B. or Wet Bulb—The temperature 
at which water, by evaporating into 
air, can bring the air to saturation at 
the same temperature. 

hax, haz, has—The enthalpies which cor- 
respond to the air wet bulb tempera- 
tures at points 1, 2 and 3. 

Simpson’s Rule for areas—Simpson’s 
rule states, “Divide the area into n 
panels (where n is some even num- 


Fig. 2—The air-out temperature of a tower is 
a function of the air-in wet bulb temperature, 
the water rate and the air rate. 

gpm X min/hr X Ilb/gal = lb H.O/ hr. 
Ah= 111 gpm X Ate/cfm 


Ah+ hs =f (tar) 


The air-out enthalpy, h.:, is equal to the change 
of enthalpy which the air undergoes while 
within the tower plus the enthalpy of the 


entering air. 
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ARABS 
srs 
nouns 


Spec Enth, Cooling 


Btu/lb 
dry air * 


20.28. 
20.5605 
20.845 
21.12% 


21.41 
21.702 
21.9955 
22.29 


22.5950 
22.89: 
23.20: 
23.510 


23.82:; 
24.1322 
24.455; 
24.78s: 


Pot, 
in. Hg * 


0.8988.» 
0.9110,25 
0.923310 
0.935815 


0.94832 
0.960905 
0.973 7,30 
0.986750 


0.9997, 
1.012815 
1.026 lis 
1.039515 


1.053040 
1.0666::s 
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1.09431. 
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1.12251 
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L513: 
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1.18064 
1.1955.:0 
1.2105:52 


1.225715 
1.241 hiss 
1 2566156 
1.272215 


1.288000 
1.30400 
1.320 Lies 
1.336410 


1.3528106 
1.369468 
1 -3862120 
1.4032:7 


1.420317 
1.4376. 
1.4550: 
1.472728 


1.4905 :s0 
1.5085:s0 
1.52671 
1.545 Liss 


1.56371; 
1.582410 
1.601402 
1.6206. 


1.6400,05 
1.659508 
1.679320 
1.6993 202 


1.719520 
1.7399 206 
1.760520 
1.781321 


From F. Rasori’s article. 
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TABLE 1. SPECIFIC ENTHALPY & COOLING POTENTIAL 
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Btu /\b 
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5.343850 
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ber) by means of n + 1 parallel lines, 
called ordinates, drawn at constant 
distance h apart; denote the lengths 
of these ordinates as yo, yi, Y2, Ys, Ys 


..+ Yn. The equation for the total 
area is — 
A= 1/3h 


(yo + 4y: + 2y2 + 4ys + 
2y. +... + ya) 

A = the total area 

h = the horizontal width divided by n 


n = the number of panels compris- 
ing the area 


Divide Fig. 5 into two sub areas or 
panels and label the diagram as be- 
low— 


The main point of interest is not the 
total area, but rather, the average or 
“mean” distance between the upper 
and lower curves. This difference is a 
measure of the cooling potential dif- 
ference. Thus, first derive the form of 
the Simpson equation to fit the area 
of Fig. 6: 


Fig. 3 

















(b — a) 
———— (yo + 4y: + Yu) 
n 


Next, divide both sides of the equation 
by (b — a) in order to convert the 
area to the average or “mean” height. 
This gives the final form— 
A % 

—— = — (yo + 4y: + ya) = 

(b—a) n 
mean cooling potential difference or 
height, where n is equal to 2 in this 
case. 


A discussion of Simpson’s rule may be 
found in Marks’ Mechanical Engi- 
neers’ Handbook, Fifth Edition, p 104. 


Nomograph construction—It is possi- 
ble to construct a nomograph for very 
complex equations but the basic pro- 
cedure is one of mechanical drawing 
for all types of nomographs. Below is 
the nomograph for a simple equation, 
a + b=c. This graph was created by 
taking several definitely formalized 
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steps which are basic. First, it 1s 


necessary to determine the range of 
each scale; this is determined by the 


type of problem to be solved and by 


the numerical range of the solution. 


The scales for the left hand side of 
the above equation are laid off and the 
equation is ready for solution. It is 
then necessary to draw some inter- 
cepting trial solution lines for the 
equation. For example: 


1. Set off the outside scales as below— 

2. Draw some trial lines to determine 
at least three points on the answer 
scale— 

3. Draw in the answer scale— 

4. Determine the position of all other 
major points on the answer scale— 


Step 4. results in the final nomograph 
for the equation, a + b = c. If the 
reader is interested in more complex 
charts he may refer to: M. G. Van 
Voorhis, “How to Make Alignment 
Charts” McGraw-Hill Book Co., Inc., 
New York, 1937. 
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All-society responsibility 


Active society standards—The proj- 
ect committees of your Standards 
Committee presently active in the 
development of new standards and 
revisions to existing standards are 
listed on the facing page. Of the 
19 committees listed, it will be 
noted that 13 are developing new 
standards while six are revising 
existing standards. Of the stand- 
ards being revised, half are related 
to refrigeration. Of the proposed 
standards, seven relate to specific 
phases of air conditioning and six 
to general areas allied with all 
phases of interest within the So- 
ciety. For the information of So- 
ciety members not familiar with 
the operation of the Standards 
Committee, the liaison officer of 
each project committee is a mem- 
ber of the Standards Committee. 
It is the responsibility of the liaison 
officer to represent the chairman 
of the Standards Committee at 
meetings of the project committees 
and assist these committees in 
complying with the policies estab- 
lished by the Standards Commit- 
tee. 


ASA-Y14: Two additional sections 
of the American Drafting Stand- 
ards Manual were recently an- 
nounced by ASME. Section 10 
(Y14.10-1959) covers Metal Stamp- 
ings. The purpose of this section 
is to indicate basic empirical layout 
and drafting practices specifically 
related to metal stamping. Copies 
are available from ASME or ASA 
at $1.50 each. 


Section 17 (Y14.17-1959) Fluid 
Power Diagrams of the American 
Drafting Standards Manual was 
recently published by ASME. 
Copies are available from ASME 
and ASA at $1.50 each. This stand- 
ard includes procedures to be fol- 
lowed in the drawings which de- 
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pict fluid power systems. Systems 
covered by this standard are those 
using a fluid within enclosed cir- 
cuits to transmit and control power. 


ASTM: The 1958 Book of ASTM 
Standards was recently made avail- 
able. The 1958 edition has been 
published in ten parts containing 
2450 standard specifications, meth- 
ods of test, definitions of terms, 
and recommended practices. Of 
the ten parts available, the follow- 
ing are of primary interest to 
ASHRAE members: 


Part 1— Ferrous Metals Specifica- 
tions — $12 


Part 2—Non-Ferrous Metals Spe- 
cifications, Electronic Materials — 


$10 
Part 3 — Metals Test Methods—$10 


Part 4— Cement, Concrete, Mor- 
tars, etc. — $12 


Part 5 — Machinery Products, Ther- 
mal Insulation, Building Construc- 
tion, etc. — $12 


Part 9— Plastics Electrical Insula- 
tion — $14 


The complete set of ten parts is 
available at $116. Copies may be 
ordered from ASTM. 


Heat Exchangers: A recent release 
stated that the technical committee 
of the Fuel Oil and Water Heater 
Manufacturers Association is in the 
process of developing thermal and 
mechanical standards covering 
steam to water, water to water, 
and other types of shell and tube 
heat exchangers. When complete, 


these standards will be available 
in brochure form to engineers and 
architects for specifying purposes. 
The association’s address is: 50 
East 42 Street, New York 17, N. Y. 


Standard materials: National Bu- 
reau of Standards Circular 552 
titled Standard Materials Issued by 
the National Bureau of Standards 
is available from the Superintend- 
ent of Documents at 35c. This 
publication lists the standard ma- 
terials issued by the NBS and their 
prices. Information on certified 
composition and properties and 
purchase procedures is included. 
NBS began issuing standard mate- 
rials in 1905 with the preparation 
of a small group of materials on 
certified chemical composition. In 
response to the demands of sci- 
ence and industry, this program 
has grown and now NBS supplies 
more than 550 different standards 
of metals, ores, ceramics, chemi- 
cals, hydrocarbons, and radioactive 
materials. When these materials 
were first issued they were known 
as Standard Samples since they 
were used as standards in chemical 
analysis. This term was extended 
to similar composition standards 
and later to cover materials certi- 
fied with respect to chemical pu- 
rity or to some physical or chemi- 
cal property. Through extended 
usage the term has grown to in- 
clude certain reference materials 
issued without certification of com- 
position or properties. 


Nema: A recent standard published 
by Nema and available from their 
headquarters is titled Quick Con- 
nect Terminals, DC2-1959. This 
standard indicates definitions of 
tab type quick connect terminals 
for automatic temperature control 
devices. Copies are available at no 
charge. 
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P. N. Vinther, Vice Chairman 


A. T. Boggs III, Secretary 


j. R. Caulk, Jr. K. T. Davis A. S. Decker J. L. Ditzler J. A. Galazzi 
A, Giannini F. Janssen J. D. Loveley W. L. McGrath G. B. Priester 
F, J. Reed J. A. Schenk S. P. Soling H. Wolf 
STANDARD No. PROJECT COMMITTEES FOR PROPOSED REVISIONS 
16-56R Method of Testing for Rating Room Air Conditioners 
hairman: R. H, Meyerhans Members: K. D. Crook P. E, Kolb Cc. G. Coyne 
Liaison: W. L. McGrath R, W. Gilmer J. R. Schreiner E. C. Tanner 
E. Gmoser E. H. Schwenker 
17-48R Methods of Testing for Rating emeeans and Constant Pressure Refrigerant Expansion Valves (ASA B60.1-1950) 
hairman: D. C. Albright Members: F. Y. Carter lternates: 
Liaison: J. A. Schenk K, E. Wilson Willis Stafford 
W. F. Wischmeyer D. S, Sterner 
20-41R Method of Testing for Rating Remote Evaporative Condensers 
hairman: R. H. Merrick Members: T. F, Facius C. A, Dubberly D. D. Wile 
Liaison: A, S. Decker M. A. Ramsey L. R, Smith 
22-48R Method of Testing for Rating Water-Cooled Refrigerant Condensers 
hairman: L., R. Smith Members: J. G. Bergdoll C. E. Drake 
Liaison: A, S. Decker . E. Comstock R. L, Jones 
W. O. Kline 
47-35R Method of Testing for Rating Return-line Low-vacuum Heating Pumps 
hairman: W. M. Wallace, Members: H. E, Adams L. M. Nechine 
. S. Bean A. O. Roche, Jr. 
A. H. Church D. H. Whittington 
E, G. Keller 
53-34R Method of Testing for Rating Steam Unit Ventilators 
Chairman: J. W. McElgin Members: L, A, Cherry D. H. Krans 
A. F. Hubbard L. G. Miller 
PROJECT COMMITTEES FOR PROPOSED STANDARDS 
27P Method of Testing for Rating Remote Air Cooled Condensers 
Chairman: G. Sinichko Members: R. J. Campbell R, C. Lower J. Raufeisen 
Liaison: A, S. Decker C. Collins R. H. Merrick A. G. Trometer 
H. E, Kunkel O. J. Nussbaum G. Wood 
D. D. Wile 
30P Method of Testing for Rating Packaged Chillers 
pom ye i R, Smith Members: . S. Cave Cc. J. Kimmel S. B. Nissley 
Liaison: . Decker > Drake W. O. Kline D. D. Stover 
R . Jones D. H. Krans 
31P Method of Testing for Rating Solenoid Valves for ES: 3 and Air Conditioning ~— 
irman: J. A. Schenk Members: D. C, Albright S. Sterner Alternates: 
Liaison: J, R. Caulk, Jr. F. Y, Carter W. F. Wischmeyer J. M. Strauss 
Cc, C. Hansen HI Keith Wilson 
36P Methods of Equipment Sound Testing 
irman: C, M. Ashley embers: J. Chaddock R. D. Madison 
Liaison: S. P. Soling Ss. E Soling A, F. Hubbard 
Consultant: R. J, Wells W. E. Bilazier 
Secretary: W. R. Kerka 
3p Methods of Testing for Rating Unitary Air Conditioning Equipment 
Chairman: J. R, Schreiner Members: W. E. Ural W. A. Spofford 
Liaison: W. L. McGrath R, C. Lower H. T. Gilkey 
W. H. Mullin G. Keane (AMCA) 
39P Methods of vemve = Rating Unitary Heat Pumps for Air Conditioning 
Chairman: G. Biehn 
Liaison: W. L. M eGeath 
40P Methods of Testing for Rating Heat-operated Unitary Air Conditioners 
hairman: J, G. Reid, Jr. embers: F. Reed B. A. Phillips 
Liaison: W. M. McGrath D. E. Heath R. H. Merrick 
4p Standard Measurements 
Chairman: C. W. Phillips Members: F. J. Reed W. A. Spofford G. Thompson 
42p Standard for Comfort Air Conditioning 
irman: Members: O. W. Armspach A. B, Newton 
Liaison: S. P. Soling F, H, Faust C. F. Kayan (ASME) 
C. F. Holske J. A. Gilbreath (ARI) 
S. P. Soling R. A. Gonzalez (ARI) 
M. K. Fahnestock F. J. Reed (ARI 
P. J. Marschall W. C, Cooper (USPHS) 
G, E, | W. J. McConne 
49p Minimum Outdoor Air Requirements for Air er 
Chairman: Albert A, Giannini Members B. Gamble 
. A. Gonzalez 
R. J. Salinger 
H. G, Strong 
Sop Method of Testing for Rating Evaporative Coolers 
Chairman: R, S. Ash Members: S, F. Duncan C. B. Rowe 
H, S. Dutcher W. T. Smith 
E. F. Gritton J. R. Watt 
Leo Hungerford 
Sep Standard for Evaluation of Air Cleaning Devices for General Ventilation and Air as 
hairman: P. R. Achenbach Members: W. = L. Hemeon . E. MeNall 
R, F. Logsdon 
Sap Method of Testing for Rating Gravity Roof Ventilators . 
Chairman: Linn Helander embers: G. C. Breidert J. P. Johnson 
F. m K. E. Robinson 
R. 1 F. B. Rowley 
W. V. Hukill L. J, Shumaker 
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Others are sayiug— 


Se Heating outdoor air for 
a nickel mine by the recovery heat 
exchange system has proved success- 
ful in underground mining, and also 
has possibilities for use in other 
underground areas. Air exhausted 
from the mine is passed over a large 
coil through which water is circu- 
lated. Heated water then goes 
through another coil which heats in- 
coming outdoor air. Heating, Piping 
and Air Conditioning, May 1959, 
p 114. 


ae results reported recently 
from Sweden and Belgium on heat 
losses from underground mains, dis- 
cussed and compared with calcula- 
tions by methods proposed by the 
author in an earlier publication, are 
the subject of this presentation. Jour- 
nal of the Institution of Heating and 
Ventilating Engineers, April 1959, p 


. 


ss er sufficient price advan- 
tage exists between the cost per mil- 
lion Btu’s for a coal-fired plant as 
compared to oil-fired plants to amor- 
tize both the capital investment dif- 
ferential and interest charges within 
a relatively short number of years. 
Many exorbitant claims are made 
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about savings in labor cost that can 
be affected by converting from coal 
to oil. A careful study at state-owned 
boiler plants will show that little, if 
any, labor can be saved. Coal Heat 
and Building Materials, April 1959, 
p 10. 


eee the only means of pre- 
venting the contamination of gases 
during compression, in the range of 
working conditions in which turbo- 
compressors cannot be used, is to 
employ piston compressors so de- 
signed that no normal or substitute 
lubricants come into contact with the 
medium handled. Sulzer Technical 


Review, 1958/2 p 3. 


Gas 65535 present knowledge of the 
mechanism of nucleate boiling is 
slight, especially regarding the condi- 
tions necessary for bubble formation. 
In research carried on to investigate 
some of the factors which influence 
nucleate boiling, an attempt was 
made to find a correlation of the con- 
ditions necessary to form bubbles. 
As the pressure increases, the amount 
of superheat required to start ebulli- 
tion, and to support nucleate boil- 
ing, decreases. The tests made with 


varying tube diameters and surface 
finish, showed that the diameter has 
little effect on the region of natural 
convection, or on the point where 
ebullition begins, but like pressure, 
its effect in the region of nucleate 
boiling is quite considerable. It was 
found that the surface finish has a 
great effect on the amount of super- 
heat required to start ebullition. 
Journal of Refrigeration, March/ 
April 1959, p 32. 


hatch sss it is a matter of some 
importance for an air conditioning 
engineer to know what coil propor- 
tions will be required to accomplish 
a given cooling and dehumidification 
range. Attention is focused mainly 
on contraflow coils having chilled 
water or brine as the cooling medi- 
um, in this paper on a method of 
predicting cooling coil performance. 
Step-by-step procedures are estab- 
lished for everyday use in determin- 
ing the size of coil required for a 
specific duty. Contraflow direct ex- 
pansion coils are also covered. Jour- 
nal of the Institution of Heating and 
Ventilating Engineers, April 1959, p 
1. (British). 


vn cat vertical sunshades of 
solar-reducing glass have been a de- 
sign feature of several buildings re- 
cently. Advantage of these sunshades 
are reduction of heat and glare with- 
out moving parts or hiding the view. 
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Meetings ahead 





June 1-4 — National District Heating 
Association, 50th Anniversary, Sky- 
top, Pa. 


June 4-5—National Warm Air Heating 
and Air Conditioning Association, 
semi-annual meeting, Statler-Hilton 
Hotel, Cleveland, Ohio. 


June 8-9 — A Short Course on Indus- 
trial Water Conservation, Univer- 
sity of Michigan, School of Public 
Health, Ann Arbor, Mich. 


June 11-13—Heat Transfer and Fluid 
Mechanics Institute, University of 
California, Los Angeles, Calif. 


June 14-18—American Society of Me- 
chanical Engineers, semi annual 
Meeting, Chase-Park Plaza Hotel, 
St. Louis, Mo. 


June 14-19 — Electrical Precipitation 
Seminar, Pennsylvania State Uni- 
versity, University Park, Pa. 


June 17-20—National Society of Pro- 
fessional Engineers, Engineering 
Progress Exposition, Hotel Commo- 
dore, New York, N. Y. 


June 22-24—American Society of Heat- 
ing, Refrigerating and Air-Condi- 
tioning Engineers, annual meeting, 
Lake Placid, N. Y. 


August 19-26—10th International Con- 
gress of Refrigeration, Copenhagen, 
Denmark. 


September 2-4—Cryogenic Engineer- 
ing Conference, University of Cali- 
fornia, Berkeley, Calif. 


September 25-29—American Meat In- 
stitute, Palmer House, Chicago, Il. 


October 5-7—American Gas Associa- 
tion, Annual Convention, Chicago, 
Til. 


October 30-November 2 — Refrigera- 
tion Service Engineers Society, An- 
nual Convention, Atlantic City, 


N. J. 


November 2-5—11th Exposition of the 
Air-Conditioning and Refrigeration 
Industry, Atlantic City, N. J. 


February 1-4— American Society of 
Heating, Refrigerating and Air- 
Conditioning Engineers, semi an- 
nual Meeting, Dallas, Texas. 


February 1-4—2nd Southwest Heating 


and Air-Conditioning Exposition, 
Dallas, Texas. 
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People 


Aubrey I. Brown, Professor of Mechanical Engineering, Ohio State University, 
died recently. A life member of the former ASHAE, he contributed to several 
editions of the Heating, Ventilating and Air Conditioning Guide, and served 
on the Publication Committee and on the Technical Advisory Committee on 
Heating Load. He was co-author of the textbook, “Introduction to Heat Trans- 
fer.” Professor Brown devoted more than forty years to engineering teaching, 
and served as chairman of the Department of Mechanical Engineering at Ohio 
State from 1946 to 1952. At that time he resigned from administrative duties 
in order to give his full time to teaching. He also served as consultant on 
heating, ventilating and air conditioning for various Ohio concerns, state and 
county offices, and for the Association of American Railroads. 


Ralph M. Westcott, Consulting Engineer, Holladay and 
Westcott, has been named President of the Consulting 
Engineers Council, a national organization of 24 groups 
of owner-principals active in consulting work and affiliated 
with Engineers Joint Council. President Westcott took 
office at the annual meeting in New York for a one-year 
term. A member of ASRE from 1943, he was a member 
of Council (1946-1957) and served on several committees 


prior to the formation of ASHRAE. 





Edward Von Arb was recently named Vice President in 
charge of engineering for Revco, Inc. He has been with 
the firm since 1956 as Director of Engineering. Pre- 
viously, he served as Refrigeration Product Manager for 
the Whirlpool Corporation, and had been with Servel, 
Inc., for 19 years before that in various engineering 
capacities having to do with household and commercial 
refrigeration. A graduate of the University of Louisville, 
BME, he is a registered professional engineer in the state 
of Indiana. 


William Fay has been appointed to the newly created 
post of Chief Design Engineer with Minneapolis-Honey- 
well Regulator Company, in the Temperature Controls 
Group. In this post, he will supervise the design of several 
products. He has been with the firm since 1945 and has 
served in the capacities of Test Engineer, Field Engineer, 
Assistant to the Chief Mechanical ,Engineer, Supervisor 
and as Assistant Market Manager for residential air con- 
ditioning. His work has been largely in the design and 
applications development field. 











John R. Jamieson steps into the position of Chief Field 
Engineer in the Temperature Controls Group of Minne- 
apolis-Honeywell Regulator Company. He holds an MS 
degree in Mechanical Engineering from the University 
of Minnesota, and before joining his present firm in 1952, 
was an instructor and Research Associate at the Univer- 
sity of Illinois. He is the author of several papers having 
to do with perimeter heating. During the last three years, 
he has held the post of Application Engineer for the resi- 
dential air conditioning market. 


Hans P. Peterson becomes Chief Engineer, Recony Cor- 
poration, manufacturers of ground support equipment 
for testing purposes. A graduate engineer of Worcester 
Polytechnic Institute (Chemical Engineering), he was 
formerly Chief Engineer, Dunham-Bush, Inc., and most 
recently, with Kramer Trenton Company as district — 
sentative for New York. He has been active in the field 
of aircraft air conditioning and has done original design 
and development work upon essential components for 
this field. 
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Alwin B. Newton, Director of Engineermg-tor the- York 


Div of Borg-Warner Corporation, has also been named a 
Vice President of the company. With degrees in Mechani- 
cal Engineering from Syracuse University and Massachu- 
setts Institute of Technology, he began his career as a 
student engineer for General Electric Company. He has 
since held key posts with Minneapolis-Honeywell Regula- 
tor Company, Chrysler Corporation and others. Imme- 
diately before joining his present firm, Mr. Newton served 
as Vice President of research and design for the Coleman 


Company. He is the holder of nearly 200 patents in the fields of heating, air 


conditioning and related areas. 


Rudolph G. Berg, Vice President of Copeland Refrigera- 
tion Corporation, was elected president of the Air-Condi- 
tioning and Refrigeration Institute at its annual meeting 
in May. Vice President for the past year, Mr. Berg has 
been chairman of the association’s Tax Committee for the 
past three years. Other officers newly-elected are: Vice 
President Russell Gray, Vice President of Carrier Corpo- 
ration; Vice President L. N. Hunter, Vice President of 





National-U.S. Radiator Corporation; Vice President R. K. 
Serfass, General Manager of the Air Conditioning Div, Weetaghoras Electric 


Corporation; and Treasurer W. H. Aubrey, Vice President of Frick Company. 
Mr. Berg succeeds Don V. Petrone, President of Typhoon Air Conditioning 


Company, as head of the Institute. 


David T. Donovan, former Assistant Secretary of ASHAE, moves from his 
position as Manual and Data Specialist in the Home Heating and Cooling 
Department of General Electric Company to the role of sales planner with 
the same department. He will continue his work in Tyler, Texas. 


William F. Ryan will receive the 1959 National Society of Professional Engi- 
neers award for outstanding service to the engineering profession, at their 
meeting this month. His citation reads, in part, for his “outstanding contribu- 
tions as a professional engineer in the field of mechanical design . . . and . 

his untiring efforts in the practical implementation of these concepts for the 
benefit of the profession and mankind.” He is a former Vice President of 
Stone and Webster Engineering Corporation. 





Walter L. Fleisher, President of Air 
and Refrigeration Corporation of New 
York and Atlanta, died recently as 
the result of injuries received in an 
automobile accident. A life member 
and former President of ASHAE, he 
received the F. Paul Anderson award 
in 1953, and was also an editor of the 
Heating, Ventilating and Air Condi- 
tioning Guide and a member of the 
Advisory Council to the Department 
of Mechanical Engineering at Prince- 
ton University. 

He was graduated from the Uni- 
versity of Pennsylvania, and was pre- 
sented an honorary degree in Mechan- 
ical Engineering from that school in 
1931. In 1955, he received a citation 
for his work from the engineering 
schools of the university. 

As Engineer-in-Chief for the firm 
of Francis Bros. & Jellett in 1903- 
1911, he was one of the first to design 
and install air conditioning equipment 
in the United States. In 1911, Mr. 
Fleisher formed W. L. Fleisher & 
Company, Inc., serving as President, 
Treasurer and Chief Engineer until its 
merger in 1925 with two other com- 
panies to form the Cooling and Air 


a 


Conditioning Corporation. He re- 
mained as Vice President and Chief 





Engineer until 1930. That year he 
established a consulting firm and four 
years later became President of the 
Air and Refrigeration Corporation. 

He was the holder of some hun- 
dred patents covering practically all 
phases of cooling, ventilating, con- 
trolling, cleaning, drying and proc- 
essing. His patents on local recircula- 
tion and the Fleisher by-pass method 
were basic to all comfort air condi- 
tioning. 
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BULLETINS 





Automatic Boilers. Data on packaged 
automatic boilers in sizes from 20 
through 100 hp are given in this 8- 
page bulletin on a new line of me 
chanical pressure atomizing oil-fired 
and partial pre-mixing gas-fired units. 
Illustrated and explained, these sys- 
tems are guaranteed at 80% efficiency, 
and have high pressure designs to 
250 psi, a special hot water design, 
electronic Fireye combustion control 
with prepurge and postpurge cycles, 
and low fire start with optional high/ 
low firing on 40 hp and nese 

Orr & Sembower, Inc., Morgantown 
Rd., Reading, Pa. 


Fan Components. Interchangeable- 
hub fan blades, in the improved 
Adapter series, have uniform size 
openings and are in six sizes from 10 
to 24 in. as described in this flyer. 
Ventco Inc., 2900 Caroline St., Hous- 
ton 4, Texas. 


Air-Cooled Condensers. For those de- 
signing and specifying equipment for 
the high side of air conditioning or 
refrigeration plants, this manufacturer 
offers a two-page bulletin on his air- 
cooled condenser product. It includes 
details on multiple circuit application 
data and application information on 
condensing pressure controls. Bulle- 
tin ACC, 5-1-58. 

Drayer-Hanson, P. O. Box 2215, Ter- 
minal Annex, Los Angeles 54, Calif. 


Filtered Sterile Water. Production of 
sterile pyrogen-free water from boiler 
steam is described in this 8-page bul- 
letin containing schematic diagrams, 
specifications and a detailed discus- 
sion of the major features of the sys- 
tem. It operates on the basic principle 
that all contaminants in steam are en- 
trained in particles of moisture. 
Operation of the Steril-Aqua sys- 
tem, ranging from 5 to 500 gph, is 
explained in the Bulletin, No. IN-201. 
Wilmot Castle Company, 1934 E. 
Henrietta Rd., Rochester, N. Y. 


Oscillogram Processor. For on-the- 
spot processing, this self-contained 
motorized Oscillogram Processor is 
designed for daylight processing of 
paper records. Features described in 
Bulletin 1537 include a_ thermistor 
drum temperature control, variable 
bath temperature, speed-control 
contact shoe making it possible to 


(Continued on page 84) 
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What ASHRAE Chapters are doing 


Controls, equipment and installations pertaining to air conditioniny 
were the most discussed topics at late spring meetings. Heat 
pumps, testing facilities and allied interests also received attention. 


ROCKY MOUNTAIN (H). . . Electromechanical 
heating and cooling elements which can heat or cool 
depending upon the direction of current flow, or 
when heated and cooled simultaneously at opposite 
ends can produce electrical current flow, namely, 
the Seebeck Effect, was the subject of Robert S. 
Lackey at the April meeting. 

Mr. Lackey, with Westinghouse Electric Cor- 
poration in the New Products Engineering Dept, 
explained how refrigerators, space heaters or power 
generators may be made with no moving parts. Mr. 
Lackey similarly addressed the 45th semi annual 
meeting of the former ASRE in New Orleans. 


BIRMINGHAM (R).. . At the early May meeting 
of this chapter, members were to hear John Spence 
on Recurrent Trends in Food Store Refrigeration 
Equipment. Mr. Spence is the Senior Manager of 
Hussmann Refrigeration Company. 


DETROIT (R) . . . Daniel Kramer, Kramer-Trenton 
Company, who addressed the former ASRE 54th 
Annual Meeting on Refrigerant Control in Air- 
Cooled Condensers, planned to meet with these 
members in May to discuss problems in system 
operation which arise during winter operation. He 
then evaluated the mechanisms which are now used 
to solve these problems. 


PITTSBURGH ... . Polyvinyl chloride, used in Ger- 
many and in marine equipment during the world 
war, was introduced into America in 1946 and in 
three years a demand for the plastics product was 
created. The development of the market for plastics 
materials was the subject of a talk by Kenneth 
Chamberlain, speaking on the Use of Plastics Mate- 
rials in Heating and Air Conditioning. 

Plastics duct work, fans and piping for han- 
dling corrosive fumes are important in the air 
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conditioning and heating field, he noted. Naval 
ships are being equipped with 100% PVC pipi 
for anti-radiation contamination sprays, he poin 
out. Mr. Chamberlain went on to explain that 
although PVC piping and fittings run twice the 
cost of steel, recent surveys have indicated that 
total savings may run as high as 30% because of 
installation speed. 

The speaker displayed various types of plasties 
valves, springs, nuts, bolts and fittings. He intro- 
duced a new plastics material from Germany, with 
the same coefficient of expansion as steel. A chemi- 
cal company has arranged to manufacture the basic 
resin, named Bascodur, he told members. There 
was a lengthy question and answer period. 


CHICAGO (R) . . . Inspecting the Bell & Gossett 
Company plant in May, these members viewed the 
line of products from experimental engineering 
through machining, assembly and testing. 


KANSAS CITY (H) . . . At the last meeting of the 
season, members invited Cary B. Gamble, consult- 
ing engineer, to speak on Air Conditioning Systems. 


WESTERN MICHIGAN (R) . . . Touring the re- 
frigerator manufacturing plant of the Norge Div 
of Borg-Warner Corporation, members meeting here 
at the beginning of April viewed the automatic 
welding lines for both cabinet exteriors and interiors 
in operation. They were addressed by H. W. Whit: 
more, Director of Engineering. 


CONNECTICUT VALLEY (R) . . . Preceding the 
regular May meeting, there was to be a tour of 
the Chandler-Evans Corporation, Div of Pratt & 
Whitney Small Tool Company, featuring the in- 
spection of high and low temperature test facilities 
for fuel systems. After dinner, E. J. Vitali, Manager 
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of Engineering, Test and Experimental Dept, 
Chandler-Evans Corporation, chose as his topic, 
Effect of Temperatures in Chandler-Evans Product 
Development. 


REGION 2... . ASHRAE President Cecil Boling 
addressed the conference in April of eight Canadian 
Chapters in a full day devoted to matters of internal 





Addressing the Region 2 meeting on post 
merger developments is ASHRAE President 
Cecil Boling. At the head table with him are 
Daniel D. Wile, 2nd Vice President; W. G. 
Hole, Regional Director, Region 2; and Walter 
A. Grant, 3rd Vice President. Directly across 
from Mr. Boling is Hayward Murray, first Presi- 
dent of the merged Montreal Chapter. 


organization. The speaker at both the luncheon and 
the coffee talk, he noted that the merging of the 
Societies and the activities of the Societies has been 
taking place at a more rapid pace than was originally 
anticipated. 

In the evening, Dr. Victorien Fredette, Asso- 
ciate Professor of Bacteriology, University of Mon- 
treal, presented his views on the Bacteriological 
Problems in Ventilating Systems. 

Simultaneously, with the Region 2 conference 
in Montreal, the executive committee of ASHRAE 
met in the same city. Plans for future policies and 
activities were discussed, and preparations for the 
Lake Placid meeting in June approved. 


RHODE ISLAND (H). . . How electric heating 
may be used in residential and commercial installa- 
tion was explained by Ted Lanan, Electric Heating 
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Engineer, Edwin L. Wiegand Company. He showed 
slides of various electric heating installations 
throughout the country and compared the cost of 
electric heating with fossil fuels. 

Don Kenny, also of the Wiegand Company, 
discussed the various types of electric heating 
equipment on display. 


MILWAUKEE (R). . . We are merely scratching 
the surface of applications for the heat pump, said 
R. G. Werden, pioneer with the compound heat 
pump, in his talk before this chapter in April. Sup- 
plementing his lecture with slides, he defined the 
heat pump and discussed actual installation. Through- 
out his presentation, the speaker stressed that the 
application of the heat pump is based upon the 
basic concept of conservation of energy. Btus nor- 
mally wasted are put to practical use in this unit, 
he emphasized. 


NORTHERN OHIO (H) . . . Describing the air 
conditioning system at the Cleveland Press Building, 
Wesley Hunting, Austin Company, explained the 
problems and their solutions which were peculiar 
to this job, as control of relative humidity and spe- 
cial filter arrangements used to subdue ink mist. 
Later, the group inspected the installation. 


EVANSVILLE (R) . . . Details of the construction 
and operation of a 3-ton, free piston refrigerator 
which uses natural gas as a fuel were given to 
members in May by Robert King, Battelle Memorial 
Institute. The description included estimated costs 
of building and operating such a system for domes- 
tic air conditioning, and also, the design of the 
lubrication and suspension systems. 


ILLINOIS (H) . . . Chicago members, whose city 
is one of the remaining few where city water is used 
for condensing purposes and then disposed of, heard 
Walter M. Hassenplug cover briefly three basic 
systems for condensing purposes. Speaking at the 
April meeting, the Director of Engineering, Acme 
Industries, mentioned cooling towers, evaporative 
condensers and air cooling condensers. The speaker 
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Following is a list of 146 candidates for membership 
or advancement in membership grade. Members are 
requested to assume their full share of responsibility 
in the acceptance of these candidates for membership 


REGION I 
Massachusetts 


PocHask, J. S., Asst. Sales Megr., 
Market Forge Co., Everett. 


New Jersey 

TADDEI, O. W., Prod. & Dvipt. Engr., 
Amerio Refrigerating Equipment 
Co., Inc., Cliffside Park. 


New York 


DARLING, R. B.,* Pres., Robert B. Dar- 
ling Co., Inc., New York. 
DIEHL, G. H., Chief Appl. Engr., Delco 


Appliance Div., General Motors 
Corp., Rochester. 

Dopce, H. A.,¢+ Cons. Engr., New 
York. 


FEINER, BURTON, Sales Engr., Associ- 
ated Thermal Products, New York. 

GopFREY, J. W.,* Asst. Chief Engr., 
Harrison Radiator Div., General 
Motors Corp., Lockport. 

HOFMANN, E. H., Mech. Engr., Voor- 
hees Walker Smith Smith & Haines, 
Long Island City. 

HOROWITZ, FRED, Designer II, The 
Port of New York Authority, New 
York. 

MALITZ, STANLEY, Designer, Voorhees 
Walker Smith Smith & Haines, 
Long Island City. 

MARK, RICHARD, Forest Prod. Engr., 
Balsa Ecuador Lumber Corp., New 
York. 

MEHALICK, J. R.,* Sr. Engr., Carrier 
Corporation, Syracuse. 

MEISENZAHL, T. W., Engr., Cherne & 
Dickson, Rochester. 

NEUMAN, R. L., Sales Engr., Johnson 
Service Co., East Syracuse. 

RANNOW, R. L., Sales Engr., York 
Corp., New York. 

ScuMITT, C. A., Designer, Fred S. 
Dubin Assocs., New York. 

THULL, G. A., Sales Engr., Johnson 
Service Co., Albany. 

VocEL, C. T., Sales Engr., Johnson 
Service Co., New York. 


Rhode Island 

BRINZA, A. B., Repr., National Plumb- 
ing & Heating Supply Corp., Provi- 
dence. 

JAMES, J. Z., Power Salesman, The 
Narragansett Electric Co., Provi- 
dence. 


REGION Il 
Canada 
Atcock, G. W., Sales Engr., Canadian 
General Electric Co., Ltd., Toronto, 
Ont. 
ALGIg, W. L.,* Mgr., Crane Associates 
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Note: * Advance 


& Warden King Ltd., Winnipeg, 
Man. 

CAWLEY, R. H., Jr. Engr., Siemens En- 
gineering Ltd., Edmonton, Alta. 

GAUCHER, JULES, Tech. Adviser to 
Sales, Volcano, Ltd., Montreal, Que. 

McBripe, J. M., Pres. & Managing 
Dir., Industrial Power Installations, 
Ltd., Edmonton, Alta. 

McCarFery, R. A., Proj. Engr., Sur- 
veyer, Nenniger & Chenevert, Mon- 
treal, Que. 

VODSEDALEK, R. A., Pres., Ottawa Me- 
chanical Services Ltd., Ottawa, Ont. 


t Reinstatement 


REGION Ill 


Pennsylvania 

Bus, R. A., Engrg. Supvsr., Fluid 
Purification Section, Mine Safety 
Appliances Co., Pittsburgh. 

Buck, R. J., Dvlpt. Engr., York Div., 
Borg-Warner Corp., York. 

BUNTEN, P. H., Vice-Pres., Sales, All 
American Metal Products Co., Inc., 
Philadelphia. 

DOLHEIMER, R. E., Assoc. Appl. Engr., 
York Div., Borg-Warner Corp., 
York. 

FLeEuRY, P. A., IV, Dist. Mgr., Chrys- 
ler Corp., Airtemp Div., Upper 
Darby. 

Harris, G. L.,* A-C Engr., The M. & 
T. Co., Philadelphia. 

NUTTING, R. E., Tech. Repr., Chrysler 
Corp., Airtemp Div., Upper Darby. 

OVERSTREET, J. D., Jr., Sales Engr, 
American Radiator & Standard 
Sanitary Corp., Industrial Div., 
Philadelphia. 

WOLFERT, J. E., Tech. Repr., Chrysler 
Corp., Airtemp Div., Upper Darby. 

Woop, SETH, Partner, Thermal Spe- 
cialties Co., Harrisburg. 


Virginia 

Dorsey, J. B., Sales Engr., Johns- 
Manville Sales Corp., Richmond. 

PorTER, J. B., Br. Mgr., Powers Regu- 
lator Co., Richmond. 


REGION IV 

Florida 

DECKERT, C. P., Charge of Het. & A-C 
Dept., Hawthorne Roofing Co., W. 
Palm Beach. 

LARSEN, L. F., Mgr., Hewett’s Heating 
& Air Conditioning, Inc., St. Peters- 
burg. 

NICHOLS, R. L.,* Sales Engr., Worth- 
ington Corp., Miami. 


North Carolina 
SPEER, J. F., Sales Engr., American 
Radiator & Standard Sanitary 





Candidates for ASHRAE Membership 


by advising the Executive Secretary on or before June 
30, 1959 of any whose eligibility for membership is 
questioned. Unless such objection is made these can- 
didates will be voted upon by the Board of Directors. 


Corp., Industrial Div., Charlotte. 


South Carolina 
HANNA, R. G., JR., Chief Engr., Ream- 
er Industries, Inc., Columbia. 


REGION V 
indiana 
GAITHER, F. J., Asst. Sales Mgr. 
Jenn-Air Products Co., Inc., Indian- 
apolis. 


Ohio 

KIRLIK, GEORGE, Proj. Engr., Stand- 
ard Oil of Ohio, Cleveland. 

PRINCE, F. J.. Mgr. Sales & Engrg. 
Service, Perfection Industries, 
Cleveland. 

PuLLEY, T. R., Design Engr., Ranco, 
Inc., Columbus. 

White, J. A., Partner, Marlin White 
& Sons, Fremont. 


REGION VI 
Illinois 
WitseEk, R. G., Sales Tech., Johnson 
Service Co., Chicago. 


McKay, J. K., Eastern Dist. Mgr., 
R. S. Stover Co., Marshalltown. 


Michigan 

Burton, H. V., Sales Engr., John J. 
Nesbitt, Inc., Detroit. 

Cruse, E. A., Sales Engr., Air Sys- 
tems, Inc., Detroit. 

DeKorte, C. W., Sales Prom. Engr. 
Michigan Consolidated Gas Co, 
Grand Rapids. 

Kowa.czyk, H. J., Mech. Engr., Ford 
Motor Co., Plant Engrg. Dept. 
Dearborn. 

OwEN, V. H., Repr., Union Steel Prod- 
ucts Co., Albion. 

ScHREIBER, W. A., Asst. Prof., A-C., 
Western Michigan University, 
Kalamazoo. 

SENKOwSKI, R. M., Mech. Engr., Lee 
Paper Co., Vicksburg. 

Tipsits, C. B., Mech. Engr., Ford Div., 
Ford Motor Co., Dearborn. 

Wor, R. E., Gen. Mgr. & Engr., Wolf 
Sheet Metal & Specialty Co., Kala- 
mazoo. 


Minnesota 

FEILzer, J. E.,+ Sr. Mech. Engr., City 
of Minneapolis, Minneapolis. 

FREDERICK, W. J., Sales Engr., North- 
ern States Power Co., Minneapolis. 


Wisconsin 
LARSON, K. G., Vice-Pres., Gustave A. 
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Larson Co., Milwaukee. 
ROEDEL, R. D., Sales Engr., Steam 
Plant Equipment Corp., Milwaukee. 


REGION VII 
Alabama 
EsKEW, T. M., Partner, H. L. Eskew 
& Sons, Birmingham. 
S1isLEY, B. P., Appl. Engr., Cutler- 
Hammer, Inc., Birmingham. 


Missouri 
KottwitTz, W. H., Engr., Belt & Given, 
St. Louis. 


Tennessee 

ALLEN, W. H.,} Owner, Harwell Allen 
& Assocs., Nashville. 

ANGEL, R. P., Service Engr., The Kro- 
ger Co., Nashville. 

BERKENSTOCK, H. R., Proj. Engr., 
Heil-Quaker Corp., Nashville. 

Biss, R. L., JR.,¢ Vice-Pres., Nashville 
Machine & Supply Co., Nashville. 
DILLINGHAM, D. D., Constr. Supt., 
M. T. Gossett Co., Inc., Nashville. 
GARDNER, R. E., Prop., R. E. Gardner 

Co., Nashville. 

Kemp, B. G., Br. Mgr., American- 
Standard, American Blower Divi- 
sion, Nashville. 

KENNEDY, EDDIE, Vice-Pres., Ed’s 
Supply Co., Nashville. 

LEE, W. L., Sales Engr., Lee Refriger- 
ation Co., Nashville. 

LONGHURST, L. A., JR., Engr., M. T. 
Gossett Co., Nashville. 

MATHIS, J. B., Chief Proj. Engr., Heil- 
Quaker Corp., Nashville. 

Mayer, R. E., Proj. Engr., Heil-Quak- 
er Corp., Nashville. 

McCAULEY, L. C., Sales Mgr., J. A. 
Harwell & Assocs., Nashville. 

Moats, E. W., Vice-Pres., M. T. Gos- 
sett Co., Inc., Nashville. 

NANCE, W. E., Pres., Ed’s Supply Co., 
Nashville. 

NicHoLs, D. C., Assoc., I. C. Thomas- 
son & Assocs., Nashville. 

NorTH, J. E., Proj. Engr., Heil-Quak- 
er Corp., Nashville. 

Orr, D. C., Supt., Nashville Machine 
& Supply Co., Nashville. 

PEARL, J. H., Repr., J. B. Thomas Co., 
Nashville. 

RADLEY, ERNEST, JR., Proj. Engr., 
Heil-Quaker Corp., Nashville. 

Rew, A. W., Designer, I. C. Thomas- 
son & Assocs., Nashville. 

ROWLETTE, W. M., Engr., Andrews 
Distributing Co., Inc., Nashville. 
THomAsson, I. C., Owner, I. C. Thom- 

asson & Assocs., Nashville. 

TOLLEFSON, C. N., Engr., Climate Con- 
trol Co., Nashville. 

TowLe, P. S., Sales Engr., Dunham- 
Bush Inc., Fountain City. 

Travis, E. B., Pres., Air Conditioning 
Sales & Service, Inc., Nashville. 
Vick, H. W., Jr. Sales Engr., The 

Trane Co., Nashville. 

WILHOITE, MuRRAY, Chief Proj. Engr., 
Temco Ine., Nashville. 

Woop, R. H., Repr., Minneapolis- 
Honeywell Regulator Co., Nashville. 
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REGION Vill 
Arkansas 
RuLe, J. H., Jr.,¢ Design Engr., Er- 
hart, Eichenbaum, Rauch & Blass, 
Little Rock. 


Oklahoma 

DILBECK, J. D., Sales Engr., Norman 
Plumbing Supply Co., Oklahoma 
City. 

NELSON, R. S., Sales Engr., American 
Radiator & Standard Sanitary 
Corp., Industrial Div., Oklahoma 
City. 


Texas 

GAMBRELL, J. N., JR., Sales Engr., The 
Trane Co., Houston. 

HERRIDGE, K. H., Owner & Mgr., K. H. 
Herridge Maintenance Co., Houston. 

LOCKERBY, W. L., Owner, Lockerby 
Engineering Co., Houston. 

SEXTON, G. E., Gen. Mgr., Climate 
Supply Co., Inc., Dallas. 

WILHELM, J. K., Mech. Proj. Engr., 
Lockwood Andrews & Newman, 
Houston. 


REGION IX 
Colorado 
BEAUCHAMP, R. C., Dist. Mgr., Pacific 
Pumping Co., Denver. 


Kansas 
REA, J. D., Owner, J. D. Rea Heating 
& Air Conditioning, Wichita. 


New Mexico 
Ray, K. L., Mech. Designer, J. L. 
Breese & Assocs., Santa Fe. 


Utah 
WILLIAMS, R. W., JR., Partner, Rex 
Williams & Sons, Salt Lake City. 


REGION X 
Arizona 
GoopricH, R. C., Br. Mgr., Ware-Mc- 
Clelland Supply Co., Tucson. 
HERMANN, W. J., Engr., John Paul 
Jones, Tucson. 


California 

Britt, L. O., Vice-Pres., Gen. Mgr., 
Dudley Deane & Assoc., San Fran- 
cisco. 

CrIVELLO, S. V., Design Engr., Frank 
L. Hope & Assocs., San Diego. 

GAMBLE, A. E., JR., Tech., Johnson 
Control Co., Los Angeles. 

HECKMAN, A. R., Mech. Engr., Daniel, 
Mann, Johnson & Mendenhall, Los 
Angeles. 

HUNTINGTON, R. B., Vice-Pres., Uni- 
versity Mechanical & Engineering 
Contractors, San Diego. 

KELLEY, G. F.,* Owner, Kelley Air 
Conditioning Engineering, Modesto. 

MAROKO, M. C., Cons. Mech. Engr., 
Samuel L. Kaye, Los Angeles. 

ReicH, JAcK, Mech. Designer, J. S. 
Hamel Engrg., Inc., Burbank. 

RESTAINO, PAT, Sales Engr., Minne- 
apolis-Honeywell Regulator Co., 
Sacramento. 

RICKARD, R. C., Proj. Engr., Monrovia 


Aviation Corp., Monrovia. 

SAvuER, E. I.,* Mech. Engr., N.O.T.S., 
United States Navy, China Lake. 
ScHULER, G. F., III, Co-Partner, 

George F. Schuler & Son, Stockton. 
StAucu, W. A., Mech. Engr., Hughes 
Aircraft Co., Fullerton. 
THOMPSON, EzRA, Br. Mgr., Powers 
Regulator Co., Sacramento. 


Oregon 

CREEGAN, J. V., Mgr., Low Temp In- 
sulation Dept., Fibergias Engineer- 
ing & Supply, Portland. 

McCormick, G. L., Estimator, H. W. 
McKenzie Co., Portland. 

URBEN, C. L., Mech. Engr., J. Donald 
Kroeker & Assocs., Portland. 


Washington 

BARKER, T. R., Sales Engr., Minne- 
apolis-Honeywell Regulator Co., 
Spokane. 

Dapper, M. J.,¢ Mgr., Hgt. Div., Fuel 
Oil Service Co., Tacoma. 

MassakrT, G. F., JR., Estimator, Grant 
County Plumbing &, Heating Co., 
Moses Lake. 

McCuLLocH, E. W., Appl. Engr., Min- 
neapolis-Honeywell Regulator Co., 
Spokane. 


U. S. POSSESSIONS 

Canal Zone 

PAYNE, I. M., Inspector, Gen. Constr., 
U. S. Army, Caribbean, Office of the 
Engineer, Fort Clayton. 

PrRETZ, C. E., Lead Foreman (Refrig- 
eration), Panama Canal Co., Balboa 
Hgts. 

STEWARD, J. W., Owner, Steward Elec- 
tric & Refrigeration, Curundu. 


FOREIGN 
Australia 


Biunt, M. G., Managing Dir., M. G. 
Blunt, Pty., Ltd., Queensland. 


England 

HAZELL, K. J., JR., Design Engr., Car- 
rier-Ross Engineering Co., Ltd., 
London, W. I. 


India 

Oza, B. C., Executive Asst., Air Con- 
ditioning Corp. (P) Ltd., West 
Bengal. 


Italy 
GALLINO, CARLO, Designer, Star Aero- 
meccanica Corp., Turin. 


Jamaica 

BIERMANN, G. T., Gen. Mgr., A-C. & 
Refr. Div., J. S. Webster & Sons, 
Ltd., Kingston. 


Singapore 
Cutts, W. H., Installation & Maint. 
Engr., Sime Darby (Singapore). 


South Africa 

SAMUELS, SYDNEY,* Cons. Engr., Roy- 
ton Electrical Engineering Co., Jo- 
hannesburg. 


South America 
SCHEFFEL, W. C., Engr. A-C. Dept., 
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International Engineering Consult- 
ants NV, Surinam. 


South Rhodesia 

ELLISON, T. M., Managing Dir., Elli- 
sons Electrical Engineers (Pvt.) 
Ltd., Salisbury. 

Switzerland 


BERCHTOLD, PETER, Partner, Berchtold 
& Co., Thalwil. 


Venezuela 
FERRER, JOSE, Design Engr., S.A.V.- 
E.R. Guinand, Caracas. 


STUDENT CANDIDATES 
AVANZADO, M. B., University of Wis- 
consin, Madison. 


SUPPLEMENTAL. 


HEATING 
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GIVING 
you 


NIGHTMARES ? 





BULLETINS 
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process two narrow rolls, and facili- 
ties for each record removal. 
Consolidated Electrodynamics Cor- 
poration, 360 Sierra Madre Villa, 
Pasadena, Calif. 


Timing Belt Drive. Steel cable cords 
imbedded in neoprene fully molded 
with nylon base fabric go into the 
construction of timing belt drives, as 
described and illustrated in this Bul- 








ARE THE OGRES OF DESIGN, PRICE, PERFORMANCE 
AND DELIVERY CHASING YOU ALL NIGHT LONG? 
WHY NOT DO WHAT MOST MANUFACTURERS OF 


EQUIPMENT USING SUPPLEMENTAL 


HEAT ARE 


DOING? CALL THE TUTTLES IN TECUMSEH (PHONE 


Heating elements 7 
designed and 

manufactured with 
or without controls. 


1008) AND SLEEP PEACEFULLY AGAIN. 





STOP AND SEE US IN OUR NEW PLANT. 


“the house of quality’’ 
H. W. TUTTLE & CO. 


TE COM S.-H 


CHIGAN 


Manufactured and distributed in Canada by Bd ae Ltd., Waterloo, Quebec 
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letin 20B8760. The drive is consid. 
ered suitable for a wide range of load 
applications, from sub-fractional to 
600 hp with a torque load range from 
thousands of ft-lb to light load in.-oz, 
Allis-Chalmers Manufacturing Com. 
pany, Milwaukee 1, Wisc. 


Corrugated Expansion Joints. As 
guide to expansion joint selection, this 
Bulletin includes self-equalizing, duo. 
equalizing, non-equalizing, flexible 
connectors, high pressure toroidal, 
universal, modified universal, hinged 
and gimbal, pressure balanced and 
pressure balanced universal expansion 
joints. 

Zallea Bros., 815 Locust St., Wilming. 
ton 99, Del. 


Summer Systems. Air conditioning 
svstems for summer use, in this air 
cooled line, are described in Flyer 
No. 165. 

Henry Furnace Company, Medina, 
Ohio. 


Tube Mill Products. Illustrations of a 
tube manufacturing plant and steps in 
the manufacture of the product are 
part of this Bulletin which concludes 
with a 2-page applications listing and 
chart. 

Scovill Manufacturing Company, Mill 
Products Div, 99 Mill St., Waterbury 
20, Conn. 


Manual Brazing. Hand torches for 
silver alloy brazing are _ illustrated 
with text on various applications in 
4-page Bulletin 81. 
Handy & Harman, 82 Fulton St, 
New York 38, N. Y. 


Vibration Measurement and Control. 
Eight-page Bulletin K4E gives engi 
neering specifications and_perform- 
ance data for 27 types of products for 
the control and measurement of ma- 
chinery vibration, shock and noise. A 
detailed discussion of the relative 
merits of steel springs and organic 
materials as isolation media is it- 
cluded. 

Korfund Company, Inc., 48-530 32nd 
Place, Long Island City, 1, N. Y. 


Packaged Liquid Chillers. Specifica- 
tions and explanations of liquid chill- 
ers in capacities of 20 to 180 ton are 
illustrated in this Bulletin, 802-A. 
Frick Company, Waynesboro, Pa. 


Circuit Breaker. Folder CIRB-24 
gives the fundamental design and 
actual size illustration of a circuit 
breaker which eliminates the use of 
several springs and adjusting pins 
which are prone to disorder. With 
ratings at intervals from 5 to 25 amp, 
(Continued on page 86) 
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Some specitic projects 


Research Laboratory Meetings — During the spring, 
the Laboratory has been host to a large number of 
Committees. At the time of writing this copy, recent 
meetings included a meeting of the Research and 
Technical Executive Committee, April 10; the Com- 
bustion Conference Guiding Committee, April 16; the 
RAC on Hot Water and Steam Heating, April 22; the 
RAC on Odors, April 29; and the RAC on Insulation, 
April 30 and May 1. 

The Conference on Combustion in the Heating 
Industry was held in Cleveland, May 21. At the Con- 
ference, which was well-attended, eleven panelists 
discussed various phases of combustion, ranging from 
the atomization-mixing properties of fuels and their 
proper combustion to catalytic combustion and fuel 
cells. A detailed summary of the Conference is being 
prepared for a subsequent issue of the JOURNAL. 

The Research Advisory Committee meetings 
brought to light a number of interesting topics. At 
the Hot Water and Steam Heating meeting discussion 
relating to the research project now in progress on 
Steam Flow indicated that a word of caution should 
be sounded on the use of steam-flow data. Flow charts 
are based on the flow of dry saturated steam through- 
out the length of line. In practice, condensation occurs 
in the pipe, and the actual flow at the inlet end is 
equal to the steam delivered plus the condensate. This 
means that for a given delivery of dry steam at the 
end of the line, the pressure loss will be greater than 
indicated by the chart. For larger pipe sizes and 
reasonable pipe lengths, the error will not be serious, 
but for long lines of small pipe, the error can be 
appreciable. 

The need for better data on the flow of high- 
temperature water was discussed at some length. It 
was pointed out that in a low-temperature hot-water 
system designed for a 15 or 20 degree drop, the heat 
transfer rate will change but little with relatively large 
changes in flow rates. In contrast to this, the heat 
transfer rate in a high-temperature system varies more 
directly with the flow rate, and thus, the flow rate is 
much more critical. The RAC is making a careful 
study of the flow characteristics of high-temperature 
water. 

Another interesting problem suggested at the 
meeting was concerned with the selection of safety 
valves for the low-pressure side of any water heater 
which receives its heat from a high-temperature water 
system. Valves as presently selected would not pro- 
vide adequate protection in case a tube ruptured 
within the heat exchanger. 
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The meeting of the RAC on Odors made a 
series of recommendations of research projects for 
that Committee, and plans are being rapidly started 
to carry out a comprehensive program in this field. 


Sound Research Progress — One phase of the sound- 
research program under the direction of William 
Kerka, and being carried out under a grant from the 
Bureau of Ships of the U.S. Navy, has been completed. 
As this should be of some interest, a few comments 
concerning it will be made here. 

In the past, the determination of sound levels 
within ducts has taken little note of the noise gener- 
ated by the system components due to air flow. While 
a fan may be the primary source of noise, some of 
this sound will be attenuated by the elbows, filters, 
and coils of the system. As the high-velocity air 
passes through these components (and for that matter, 
over any projection into the air stream), each in turn 
serves as an individual noise generator. As a result, 
a point in the duct system may be reached where the 
noise-generation level of the components begins to 
exceed the attenuated sound level from the fan. To 
date, most published data on the acoustic performance 
of elbows, commercial sound traps and terminal de- 
vices are based on their sound-attenuation perform- 
ance only, and were probably determined with speaker 
sound sources. With high-velocity systems becoming 
more prevalent, however, information on the noise- 
generation of the components must be known to pre- 
dict more accurately the expected levels within the 
duct, and ultimately, within the occupied space. 

A recent study at the ASHRAE Research Labo- 
ratory in Cleveland has investigated both the noise- 
generation and attenuation characteristics of elbows 
with turning vanes. The noise-generation studies were 
made at air velocities ranging from 2000 to 5000 fpm. 
A correlation of the sound attenuation and generation 
in elbows versus size, aspect ratio, and angle has also 
been made. Because an elbow (as normally mounted) 
is both acoustically and physically coupled to adjacent 
straight duct, studies of the sound attenuation in un- 
lined and uninsulated ducting of different sizes and 
aspect ratio were also conducted. A final report on 
this work will soon be released. 
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it is designed primarily for remote, 
overcurrent protection of 110 volt ac 
motors through % hp. 

Metals & Controls Corporation, Attle- 
boro, Mass. 


Limited Space Motor. Rated from 1 
to 5 hp in dripproof and totally en- 
closed constructions for limited space 
applications, this Thinline motor is 
the subject of eight page Bulletin 
GEA-6927. The illustrated text in- 
cludes description of product fea- 
tures, chart of interchangeable flange 
dimensions and data on both drip- 
proof and enclosed models. 

General Electric Company, Schenec- 
tady 5, N.Y. 


Air Purification Equipment. Data on 
activated carbon air purification equip- 
ment is given in Bulletin 108A, 12 
pages. 

Connor Engineering Corporation, Dan- 
bury, Conn. 


Noise Measurement. Non-mathemati- 
cal in approach, this handbook of noise 
measurement defines sound and sound 
pressure levels before explaining 
sound-survey meters, portable battery- 
operated instruments, and their usage. 
General Radio Company, West Con- 
cord, Mass. 


Space Filter. Performance, construc- 
tion and installation details of the 
Dustfoe space filter are covered in 
8-page Bulletin 1505-6. 

Mine Safety Appliances Company, 
201 N. Braddock Ave., Pittsburgh 8, 
Pa. 


Portable Moisture Monitor. Two types 
of instruments for monitoring or con- 
trol of moisture in gases or gaseous 
mixtures are the subject of Bulletin 
1834C. Applications, features, oper- 
ating characteristics, specifications and 
other details are described in 8 pages. 
Consolidated Electrodynamics Corpo- 
ration, 360 N. Sierra Madre Villa, 
Pasadena, Calif. 


Clutch-Pulley. Descriptive of a clutch- 
pulley package for direct installation 
on standard electric motors from 1 to 
25 hp, this 10-page Electro-Sheave 
Brochure is numbered WEB P-52. 
Warner Electric Brake and Clutch 
Company, Beloit, Wisc. 


Gear and Fluid Drives. Functions of 
the various types of drives in a line 
of Gearmotors, Motogears and Fluid 
Drives, and detailed selection data, 
dimensions, overhung load ratings 
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and mountings are given in this 48 
page Catalog 2747. A total of 45 
new units has been added to the line, 
which now has link belt motogears 
and gearmotors in quadruple as well 
as double and triple reduction units, 
permitting ratios from 6.2:1 through 
985:1. Larger sizes have also been 
added and capacities now range up 
to 100 hp with output speeds from 
280 rpm down to 1.8 rpm. 

Link-Belt Company, Prudential Plaza, 
Chicago 1, Ill. 


Coil-in-Plate Heater. Made of a wide 
variety of metals, this Thermo-Panel 
Coil, as cited in Price Data Bulletin 
259, is offered as an improvement 
over pipe coils. Four pages. 

Dean Products, Thermo-Panel Coil 
Div, 616 Franklin Ave., Brooklyn 38, 
N. Y. 


Small Valves. Information pertaining 
to working pressures, specifications, 
construction features and suggested 
applications is compiled in this four 
page brochure, KS-1-N. 

Kerotest Manufacturing Company, 
2525 Liberty Ave., Pittsburgh 22, Pa. 


Central Air Conditioners. Bulletin 
9227 describes a line of low pressure 
and high pressure central station air 
conditioners. Design features, con- 
struction details, cooling and heating 
coils and accessories for the Types A, 
S, AB and C units that make up the 
line are given. Tables are included 
to indicate fan capacities, coil air fric- 
tion, selection factors, water coil data, 
coil capacities and physical data. 

American Radiator and Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. ’ 


Centrifugal and Rotary Pumps. Open- 
impeller centrifugal pumps, both 
sealed and sealless types, and me- 
chanical positive-displacement rotary 
pumps are the subject of this 72-page 
catalog. The pumps vary in size from 
1/20 to 5 hp; delivering from 1 pt 
to 148 gpm, and operating at pres- 
sures of from zero up to 54 psi. 
Pioneer Pumps, Detroit Harvester 
Company, 21800 Greenfield Rd., Oak 
Park 37, Mich. 


Resistance Temperature Elements. 
For measurement of temperatures to 
1200 F under pressures to 4500 psig, 
these resistance elements are described 
in 4-page Product Specification E51- 
6. Selection charts are included along 
with graphs showing limitations of 
protecting wells and leadwires. 
Bailey Meter Company, 1050 Ivan- 
hoe Rd., Cleveland 10, Ohio. 





Custom Molded Plastics. Explanation 
of how to buy plastics custom mold- 
ings precedes a fourteen-question 
check list designed to assist manu- 
facturers who want to investigate the 
use of custom-molded plastics parts 
and components. 

Monsanto Chemical Company, Spring- 
field, Mass. 


Research Chambers. Altitude walk- 
in rooms, temperature-humidity walk- 
in rooms, chillers and equipment for 
testing under conditions of sand and 
dust are covered in 12-page Catalog 
59. 

American Research Corporation, 
Farmington, Conn. 


Steel Cooling Towers. In 2 to 120 
ton capacity, these horizonal induced 
draft steel cooling towers, as de- 
scribed in Bulletin 53-902, feature a 
self-cleaning sloping floor basin which 
will clean itself of debris. 

J. F. Pritchard & Company of Cali- 
fornia, 4625 Roanoke Parkway, Kan- 
sas City 12, Mo. 





Others 
AV SAYLUG—— 


(Continued from 77) 


In the UNESCO Secretariat in Paris, 
the principal sunshading device is a 
ribbon of glass combined with hori- 
zontal louvered concrete overhangs. 
Solar studies, summarized here, 
showed the designers how far the 
glass sunshades, which have a con- 
stant depth, should project from the 
overhang to get equivalent shading 
on the various orientations when the 
sun’s radiation is at its peak. Archi- 


tectural Record, March 1959, p 226. 


eee prolonged submergence 
of today’s submarine has made habi- 
tability an important factor in crew 
members’ well-being. Some of the 
problems have been solved, but in- 
vestigation into the effects of conden- 
sation droplets and positive and nega- 
tive ions has revealed that these may 
have an effect on respiration, and 
hence morale and efficiency, of per- 
sonnel, The data presented here goes 
beyond submarines. It would apply 
to any occupied closed structure hous- 
ing ion generating materials. Heat- 
ing, Piping and Air Conditioning, 
May 1959, p 101. 
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Penn’s service-proved controls 


DO MORE JOBS 
WITH LESS INVENTORY 


Here’s a simplified line of single and two pole 








controls that reduces your inventory yet has 

the capacity to give you more flexibility in meet- 
ing all refrigeration and air conditioning re- 
quirements. Features include exclusive SNAPFLEX 
self-cleaning contact action and IN-LINE power 
unit which holds settings accurately. 


In addition, the two pole heavy duty controls 











eliminate the need for motor starters when 
used on polyphase motors with built-in over- 
load protectors. It’s another plus economy 
feature! For complete information, ask your 
wholesaler then... 





Try Penn on your next job! 


Series 270 single pole and Series 1272 two 
pole single function for either low or high 
pressure. Also temperature models. 


ELECTRICAL RATING...1 PHASE” 
270 SERIES 1272 SERIES 


115-V. 230-V. 15-V 


16 Amps. 10 Amps 24 Amps 


“See Penn Catalog for poly 


Series 271 single pole and Series 1273 two 
pole dual function. Temperature models 
also available. 


PENN CONTROLS, VNC. se, ncn 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 
AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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PARTS AND PRODUCTS 





GAS CONVERSION BURNERS 
Power (forced draft) inshot gas con- 
version burners in the Contractor 
series are in two basic models: 75,000 
to 225,000 Btu and 150,000 to 400,- 
000 Btu. 

Burners in 5, 8, 10 and 15 in. 
usable blast tube lengths have tube 
diameters of 4 in. and are provided 
with either adjustable flange or stand 
mountings. 

An adjustable orifice permits 


exact setting of Btu input by turning 
the needle type orifice assembly with 
a special tool provided. Separate ad- 
justment of primary air and secondary 
air allows the installer to adjust the 
flame exactly to the combustion cham- 
ber. 

Barber Manufacturing Company, 
Cleveland, Ohio. 


AIR OVER FAN MOTORS 

In ratings from 1 to 125 hp, this line 
of motors is designed for quiet opera- 
tion in ventilating systems, exhaust 
systems, cooling towers and all air 
moving installations where a motor 





REMCO 


MOLECULAR SIEVE FILTER-DRIERS IN 


4 thru 40 tons 





Only Remco offers so wide a selection of sizes and types 


Fast-acting Molecular Sieves keep system moisture concentration to 10 
ppm or lower even at 140°F, and hold acid to far below dangerous 
corrosion limits. Massive depth filter removes all scale, sludge and car- 
bon as small as 10 microns. Remco Filter-Driers work equally well in 
the hot machine compartment or the refrigerated space. U/L Approved, 
working pressure is 500 psi; minimum bursting pressure, 2500 psi. 


SEALED and REPLACEABLE CARTRIDGE TYPE 
Driers are available in %2 thru 40 tons, with 4” 
thru 156” flare or sweat connections. 


Filter- 
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Adapter Type with moisture- 
liquid-indicator adapter fitting 


ADAPTER TYPE Filter-Driers, 2 thru 12 tons, connect 
easily to Remco adapter fittings which are installed 
permanently in line. Adapter fittings have 44” thru 
%” flare or sweat connections; available with in- 
tegral liquid-indicator or moisture-liquid-indicator. 


All Remco Molecular Sieve Filter-Driers and adapt- 
er fittings have full refrigerant flow. Ask for them 
at your local refrigeration wholesaler’s, or write for 
Bulletin MS-1. Remco, Inc., Zelienople, Pa. 


REMCO 


REMCO ADVANCED REFRIGERATION COMPONENTS: 
Filter-Driers - Liquid Indicators - Receiver-Driers - Check 
Valves - Safety Devices - Frost-Tite Flare Nuts 





drives a propeller or axial flow tan, 
The motor design makes use of air 
circulated in these installations to 
cool the motor so that maximum hp 
may be produced from a minimum 
motor size. 

Motors are with foot or flange 
mountings, in totally enclosed and 
explosion proof enclosures, and are 
suitable for vertical or horizontal 
mounting. ° 
Louis Allis Company, Dept. P, Mil- 
waukee 1, Wisc. 


RANGE VENTING SYSTEM 


Designed for restaurants and other 


' mass feeding establishments, this 


range venting system requires no roof 


fan installation. It is a self-contained 
unit complete with blower and motor. 

Identified as the Filtaire, the 
unit minimizes smoke, heat and odors 
by reduced blower pressure directly 


_ over the range. 


Installation is effected by bolting 


_the adapter case into the exhaust 














hood, and hinging and locking the 
unit into the adapter. When un- 
latched, the entire unit swings down 
and forward for ease of servicing. 
Single, double and triple filter 
units are in capacities of 1000, 2000 
and 3000 cfm. 
Morrison Products, Inc., 16816 Wa- 
terloo Rd., Cleveland 10, Ohio. 


LIQUID ALGAECIDE 

To protect cooling towers and evapo- 
rative condensers from the insulating 
effect of slimy growths on heat trans- 
fer surfaces, this Biocide RP will resist 
leaching out by water for as long as 
two months after first being intro- 
duced into the system. 

A liquid inhibitor, it will control 
many types of microorganisms, in- 
cluding algae, bacteria and fungi, and 
will eliminate the clogging of holes 
in distribution pans and pump intake 
screens. 

One oz of the biocide per 50 
gal of water is cited as effective 
enough to kill most types of micro- 
organisms. It is slug fed or dumped 
into the system at regular intervals 
ranging from once a week to every 
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for reducing 
circuit 
termination 


Send for 
more cost-saving information 
today. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada « England « France « Holland « Japan 
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two months. Rate of feed depends on 
how fast growth occurs, which in 
turn, is affected by variables such as 
type of microorganism, contaminants 
in the water, pH and temperature. 
Calgon Company, Box 1346, Pitts- 
burgh 30, Pa. 


HOUSE TRAILER 
DUCTING-INSULATION 

Rigid urethane foam is both duct and 
insulation in an air duct devised for 
mobile homes. Heat loss from the 
source to the outlets is cited as less 
than 6%, although the full length of 
the 33 ft duct is exposed to outside 









ALL 


NEW ! 


for notching corners at 
all angles from 22° to 90° 


weather. The % in. thick duct may 
also be used as an air conditioning 
system with cold air. 

Stafoam urethane, poured in 
place, is used in the aluminum foil- 
lined ducts which carry warm air 
from a central heating system to floor 
registers, the full length of the home. 
Conventional duct material is insu- 
lated sheet metal. 

Dayton Rubber Company, Plastics 
Div, Dayton, Ohio. 


3-WAY SOLENOID 


Water control for fan-coil units, using 
forced circulation chilled or hot water 


ADJUSTABLE 


1 DIO] @} 5 C7.) .9 Dy by 


NOTCHER 






® 


THE ADJUSTABLE DOOR GASKET NOTCHER 
enables the user to fit door gaskets on refrigerator and 
freezer cabinets without removing the door. 


PART NO. GNC-1 





U.S. Pat. No. 2,493,513 


FEATURES: 
% Adjustable blades. 
*% Clearly marked angle settings. 
* Adjustable width guide. 


* Die cast aluminum for light weight 
and greater strength. 


% Replaceable blades and bed. 
Just ONE PAIR OF BLADES to notch corners at all 


angles from 22° to 90°. 


FOR ADDITIONAL INFORMATION ASK YOUR WHOLE- 
SALER OR SEND FOR OUR 1959 CATALOG NO. 21 


1020 E.15th STREET e HIALEAH, FLORIDA 
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for individual room air conditioning, 
is effected by this 3-way solenoid 
valve which diverts water either 
through the heat exchange coil or to 





by-pass the coil when temperature 
Hi wing Hee are met. Capacity range 
is from % to 10 gpm with a maximum 
operating pressure of 25 psi (200 psi 
static). 

The Type 701 solenoid utilizes 
pilot operation and diaphragm amplli- 
fication, and is cited as lige 
maximum flow at low pressure an 
eliminating fluid hammer and electri- 
cal hum. 

Jackes-Evans Manufacturing Com- 
pany, Controls Div, 4427 Geraldine 
Ave., St. Louis 15, Mo. 


MOISTURE INDICATOR LAMP 
Relative humidity content of indoor 
atmospheres may be determined by 
this compact device which plugs into 
any electrical socket and indicates the 
per cent of moisture in the air. 

An electronic sensing element in 
the Moisture-Lite-Indicator gives an 
instantaneous response to changes of 
moisture in the air. Rh is indicated 
by a tiny electric lamp which first 
begins to glow slightly when rh 
reaches about 30%. A soft glow in- 
dicates a balance of moisture (35- 
50%) and as rh goes higher, the lamp 
becomes brighter. 

When exposed to outside weather 
through open doors or windows in the 
summertime, the lamp will indicate 
rain or storm; placed in the basement 
when the furnace is idle, it will indi- 
cate dampness. 

Newmack Corporation, 147 Eady 
Court, Elyria, Ohio. 


EVAPORATOR COILS 

Installed in connection with the Mon- 
crief 3 or 5 hp air cooled condenser- 
compressor unit, these counterflow 


evaporators develop cooling capaci- — 


ties of 36,000 or 56,500 Btu/hr, re- 
spectively. (Ratings are based on 
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SPORLAN 


points with pride to... 


ne PEAK PERFORMANCE 


<> 











and no wonder... for Sporlan “G” Valves 


still retain many of the basic design fea- 
tures introduced in 1934, have incorporated 
many new engineering features and have 
won greater acceptance, year after year. 


And we’re proud of the SPORLAN SELEC- 
TIVE CHARGES too...for after 25 years, 
what was originally a Sporlan Engineering 
innovation has now been adopted univer- 
sally throughout the entire thermostatic 
valve industry. 


SPORLAN “C” CHARGE 
for suction temperatures ABOVE ZERO 


SPORLAN “Z” CHARGE 
for suction temperatures BELOW ZERO 


SPORLAN “X” CHARGE 
for extremely low temperatures 


+ ¢ Sporlan points with pride to a5... 

for only Sporlan“G” Valves with Selective 

Charges can give you Peak Performance on 
all refrigeration applications! 


Your Sporlan wholesaler has the latest 
literature. Ask for it when you order your 
next ""G” valves...and be sure to order 
Sporlan Catch-Alls, See+ Alls and Solenoids 
along with them and get 
Peak Performance Right Down the Line! 





7 
SPORLAN 


VP 


VALVE COMPANY 


7525 Sussex Avenue « St. Louis 17, Missouri 


Export Dept 85 Broad Street + New York 4, N.Y 
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standard test conditions of 80 F DB 
ahd 67 F WB, 95 F outdoor air tem- 
perature.) 

The evaporator is designed and 
constructed — to provide maximum 
drainage of condensate moisture. A 
flat coil, it is mounted horizontally 
and on a slight slant within a rigid 
steel frame. A series of zinc coated 
drainage trays, which is suspended 
beneath the coil, collects the con- 
densate water and carries it to a 
built-in drain pan. 

As an accessory, an_ insulated 
enameled 16-gauge steel cabinet pro- 
vides slide-in installation and ready 


accessibility for the evaporator, plus 
rigid support for the furnace which 
is installed on top of it. 

Henry Furnace Company, Medina, 
Ohio. 


GAS WALL HEATER 
Three-way installation is the feature 
of this direct-vent gas wall heater in 
the winter and summer air condition- 
ing line. The Custom Counterflow 
may be installed fully recessed, par- 
tially recessed or hung on the wall. 
Vents are flush with the outside 
wall in any of the three positions. 
Utilizing the counterflow princi- 





ANSUL LINE-FLO SIGHT GLASS 


Now you see it... 


now you don't! When the refrigerant is 


at full charge, the Ansul Line-Flo Sight Glass shows ‘‘FULL"’ 
clearly, distinctly. But should the charge drop to a low level, 
the word becomes blurred. Glass is bonded faultlessly to 


metal in the Line-Flo Sight Glass. No gaskets, no joints, no 


solder. It's rugged enough to withstand the most unusual 


strains and vibration ...and it's guaranteed leakproof! 


VAVA al -NaMmrs Wm salen i-paUla-metale i (ors) ce) am t-mmar-1-vel-1emiiame-lelelheleyamm cemme| 
sight glass, the Ansul Super Dry-Eye is recommended. 
ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 
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ANSUL 


REFRIGERATION PRODUCT 
FIRE FIGHTING EQUIPMENT 
INDUSTRIAL CHEMICAL 














ple, the unit delivers heat at the 
floor. Only outside air is used for 
combustion and products of combus. 





tion are exhausted to outside through 
the sealed porcelain combustion cham. 
ber. Capacity is 30,000 Btu/hr input, 
Heil-Quaker Corporation, 647 Thom 
son Lane, Nashville, Tenn. 


DEFROST ALARM 


T riggering an alarm when tempera- 
tures in frozen food cabinets reach 
thaw level, this equipment comprises 
a thermostat pre-set to actuate at any 
desired temperature. When the tem 
perature in a freezer or chill boy 
reaches the pre-set temperature, if 
sends a signal to an annunciator which 
causes audible and/or visible alarms 
to sound either locally, at a central 
alarm station, or both. 

An alarm time delay may be set 
from zero to six hr to minimize the 
possibility of alarms being set off 





during expected and normal thaw 
temperatures as a result of loading or 
defrosting. Temp-O-Larm thermostats 
have a +5 F variance. 

One annunciator drive unit of 
fered will monitor from one to sik” 
chill or freeze cabinets and another 
will monitor seven to twelve. el 
Kidde Ultrasonic & Detection Alarms,” 
Inc., Clifton, N. J. 


INLINE DIFFUSERS 2 
One-way blow (KM-1) and two-way 
blow (KM-2) in-line diffusers are in” 
a number of widths and lengths, with” 
spring and catch design providing” 
easy removal or installation of large 


| sections without tools. They are part 


| of this manufacturer’s K series of ceil 


ing and wall diffusers. 
Carnes Corporation, Verona, Wise. 


BLOWER-EVAPORATOR 
TRUCK UNIT 

Closely-controlled defrosting and wide 
fin spacing are features of the Supef 


| 35 blower-evaporator developed for 


performance in medium temperature 
truck bodies up to 14 ft long. 
Mounted on the front, rear of 
side wall, the 12 x 15% x 51 in. blower 
is in a ribbon design to preserve | 
space and aisle space. 
Automatic defrosting of the unit 
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Engineered by Tinnerman.s, 


NEW SPEED CLIP® 
ANCHORS WIRES, 
CABLES, TUBING, 
RELIEVES STRAIN, 
SIMPLIFIES ASSEMBLY 


Made specifically to attach cables, wires, 
harness, or tubing firmly to panels, this newest 
Tinnerman SPEED CLIP is readily snapped into 
place in only 3 simple steps. Prelatch it on 
the conductor or tubing, insert SPEED CLIP in 
panel hole, then push home to lock. Assembly 
costs are reduced because assembly time is 
cut to the minimum. 

Tinnerman SPEED CLIps also serve as trouble- 
free strain-relief clamps—they are used exten- 
sively on appliances for attaching 3-wire round 
or horizontal section rib cord, and easily with- 
stand the 35-pound pull test requirements. 
Double latch permits pre-assembly and accurate 
retention of SPEED CLIps to wire or harness 
before panel assembly for further savings in 
assembly time. Double-rib retainers grip tightly 
on round or rectangular cords from .175” round 
to .306 x .515” rectangle. Important, too, 
SpeED CLIps can easily be removed from the 
mounting side. 

Ask your Tinnerman sales representative 
for samples and prices. He’s listed under 
“‘Fasteners” in most Yellow Pages. Or write to: 


TINN ERMAN PRODUCTS, Inc. 
Dept.12 « P.O. Box 6688 « Cleveland 1, Ohio 





TINNERMAN 





FASTEST THING IN FASTENINGS © 











GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales. 
, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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is controlled by a de-icer thermostat 
and positive-action solenoid valves. 
The coil is defrosted with hot gas 
only when it needs defrosting and 
controls will not allow the refrigera- 
tion cycle to start until the coil is com- 
pletely defrosted. 

Kold-Hold Div, Tranter Manufactur- 
ing Company, 735 Hazel St., Lansing 
9, Mich. 


FLOW INDICATOR 

For indicating the flow of water in 
gpm through a hot water heating or 
air conditioning installation, this im- 
proved hydronic device is described 


as having no moving parts to vibrate. 
Additional advantages of the Ther- 
moflo Indicator are cited as low pres- 
sure drop, never more than two 
Monoflo fittings, and an easy-to-read 
scale. 

Two soldered connections and a 
square head cock are all that are 
needed for installation. It is adjust- 
able to 90 deg intervals, and in either 
a vertical or horizontal position. It is 
particularly suited for determining 
flow rates of pumps having a flat ca- 
pacity curve. 

Bell & Gossett Company, Morton 
Grove, IIl. 








SOLENOID 
VALVES - 


F-12, F-22, AMMONIA 


- @ LIQUID 

© SUCTION 

e HOT GAS 

Ma eeyn c 
HEAVY DUTY 


SINGLE COIL 
MANUAL LIFT 


LARGE 






CAPACITIES 
TO 
300 


TONS 














7— AVAILABLE CONNECTIONS—, 











ODS FPT Welding 
Ie, Ve, 1¥% Y%,, Vy %,, Yr 
Ye, 1H, 1% | | 
1H, 14%, 2'/e VA Yo 
1%, 2%, 2% 1Y,2 1'~2,2 
2, 2% 2 2 
25%, 3, 2\/2 2! 
3p, 3% 3, 22 3 
4, 4 oa 
5\/, 5 5 











Tons, R-12 Ammonia 

Size Liquid Suction Suction 

¥, 32 5.1 Il 
| 40 7.0 i4 
Vi, 60 10 23 
1% 100 15 35 
2 140 23 58 
2!/2 220 27 85 
3 300 60 130 
| areas St 90 220 
Bo eta 150 370 










3004 W. LEXINGTON ST. 
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Special Solenoid Valves are available for very low 
temperature suction lines; for gas leg or liquid 
leg of flooded gravity systems; for subcooled 
liquid lines of multi-stage systems. 


Write for New Condensed Catalog on: 


@ SOLENOID VALVES 
@ WATER REGULATORS 
@ BACK PRESSURE REG. 


REFRIGERATING | 





SPECIALTIES COMPANY 
CHICAGO 12, ILLINOIS idebibbabdens 





HIGH HEAD CIRCULATORS 
Addition of a series of high head cir. 
culators to this line of heaters brings 
to six the number of sizes. With sin- 
gle or three phase non-overloading 
motors, they are specifically designed 
for heating and cooling, boosting 
water pressure and recirculation hot 
water applications. 

Taco Heaters, Inc., Cranston, R. I, 


ELECTRONIC CLEANER UNIT. | 


This electronic air cleaner designed 
to fit nationally distributed furnaces 
and air conditioners is no larger than” 
an ordinary disposable air filter, but” 
is offered as being more efficient. 

Identified as the DFL, it operates” 
on the principle of electrostatic pre- 
cipitation, with action similar to a 


magnet. As unclean air is circulated 


through the unit’s aluminum ionizing 
frame section, the particles are given : 
a positive electrical charge. Foreign 


| material is then attached to a nega 


| tively charged disposable collecting” 


ing. 


_ CS is a non-chromate product whie 

















pad. Clean air then passes through a} 
second aluminum perforated frame” 
and is recirculated through the build 


Capacities range from 640 to 
1000 cfm per panel. Where neces) 
sary, the DFL cleaning unit may be” 
installed in an adapter in the retum 
air duct. A gauge indicates when they 
collecting pad should be changed. 

Trion, Inc., McKees Rocks, Pa. 


CHEMICAL CORROSION 
CONTROL 

Inhibiting corrosion in closed reciré 
lating water systems, with or withot 
anti-freeze, this Corrosion Inhibit 


will protect steel, copper, brass, alu- 


| minum and solder. 








Hagan Chemicals & Controls, Ine, 
P. O. Box 1346, Pittsburgh 30, Pa. 


PACKAGE COMBINATION 

Designed for roof-mounting, this 
packaged air-cooled air conditioner 
and gas-fired heater combination is 
in two sizes with nominal air condi- 
tioning capacities of 5 to 8 ton. It 
offers a complete year-round system 
for commercial and industrial build- 
ings. The gas-fired heating system 
providing 160,000 Btu/hr output 
contained completely within the unit. 

The package consists of a cook 
ing svstem, the gas-fired heating unit, 
air filters, blowers and controls. An 
air distribution plenum and diffuser 
comes with it. 

Intake and discharge connections 
are provided through the end, per 
mitting the unit to be placed over 
weight-bearing building members and 


(Continued on page 97) 
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Long-lived, low-maintenance 


STYROFOAM 


keeps operating costs low 





Refrigeration operating costs start low and 
stay low when Styrofoam seals the cold 
space, for the insulating properties of water- 
resistant Styrofoam won’t decrease with 
time. Water and water vapor do not pene- 
rate its non-interconnecting air cells to 
transfer heat and increase the load on refrig- 
eration equipment, or to freeze, swell and 
crack the insulation. 


Styrofoam is permanent, won’t crack, crum- 
ble or pack down. Because it is lightweight, 
tasy to handle and can be cut with ordinary 
tools, Styrofoam can be quickly and eco- 
tomically installed. For more information on 
the uses of Styrofoam as a low temperature 
msulation, write Plastic Sales Dept. 22203Z6. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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running ductwork to the diffuser. 


| Additional roof support is not usually 


required. 

The 5-ton unit weighs 2000 lb, 
the 8-ton, 2200 lb; both measure 55 
x 92 x 74. 
Typhoon Air Conditioning Company, 
Div of Hupp Corporation, 505 Car- 


| | roll St., Brooklyn 15, N. Y. 


| | FLAKE ICE MACHINES 


Mounted on the top or side of any 


| bin, these high-capacity flake ice ma- 


| chines are 14 x 16 x 20 in. 


Both 
models, FL-100, which makes 96 Ib 
of ice per day at the rate of 4 lb/hr 
with room temperature of 90F, 
water temperature of 70 F; and FL- 
200, which produces 192 lb per day 
at the rate of 8 lb/hr; make hard, drv 
individual flakes of ice. 
Ice production up to 5 lb/hr with 
the first model, and 10 lb/hr with the 
second may be expected with lower 
room and water temperatures. 
Flake Ice Machines, Inc., Div of 
Helmco-Lacy, Chicago 31, Il. 


AIR HANDLING MODELS 
Nine air conditioners added to this 
line include two 115-volt, 1 hp; a 1, 
1% and 2 hp in 208 or 230 volts; and 
a 1 hp heat pump. 

Fedders Corporation, 58-01 Grand 
Ave., Maspeth 78, N. Y. 


WATER COOLED 


| CONDENSER 


Featuring the shell and coil type of 
condenser-receiver assembly used on 
all water-cooled models of this manu- 
facturer, Model BWRH33 is designed 
to conserve space for the installer. 
Over-all dimensions are 16% x 15% 
x 10% in. It is supplied complete 
with dual pressure control and a 
water regulating valve. The unit in- 
corporates a single cylinder compres- 
sor that is designed for use with Re- 
frigerant-12 and motor characteristics 
of 115 volt, 60 cycle, single phase. 

Bendix-Westinghouse Automotive Air 


| Brake Company, 950 East Virginia 


St., Evansville 11, Ind. 


TESTING CHAMBER 

Utilization of liquid carbon dioxide 
in this environmental test chamber 
allows for rapid pulldown (from am- 
bient to —100 F in less than 3 min.) 
and for the dissipation of huge heat 
loads within the chamber (at least 


| 5000 Btu/hr at —100 F). 


A multi-pane window as optional 
equipment provides a full view of the 
chamber interior, which is of welded 


stainless steel. Insulation is provided 
by 5-in. thick walls of high density 
glass fiber material, and the exterior 
is enameled galvanneal. 

Associated Testing Laboratories, Inc., 
Manufacturing Div, Clinten Rd , Cald- 
well, N. J. 


RUBBER PIPING 
CONNECTORS 

All purpose rubber flexible piping 
connectors, for use in controlling wa- 
ter line noises, eliminating equipment 
vibration, reducing water hammer, 





simplifying alignment problems and 
minimizing strain on piping, have an 
acoustical impedance far below that 
of steel pipe, and will attenuate up 
to 90% of vibration and noise. 

Flex-Hose is constructed of a 
rubber liner, several layers of multi- 
ple-ply rubber and fabric, wire rein- 
forcing, another layer of rubber and 
fabric, and an outer wrap. Special 
inner and outer rubber tubes provide 
resistance to chemical action and 
abrasion, and withstand temperatures 
up to 250 F, and handle pressures up 
to 250 psi. 

Type RF with flanged ends (il- 
lustrated) is in nine standard pipe 
sizes from 2% to 12 in., and standard 
lengths from 24 to 60 in. Type RHM 
(brass fitted couplings) is in eight pipe 
sizes from % to 4 in., standard lengths 
from 12 up to 36 in. 

Korfund Company, Inc., 48-53D 32nd 
Place, Long Island City 1, N. Y. 


NOISE SURVEY METER 


Palm-sized, to monitor and measure 
noise hazards, this noise survey in- 
strument weighs 12 oz. It is designed 
for rapid, multi-location measurement 
of sound levels to establish noise-con- 
tour “maps” in large industrial plants. 

Complete noise analysis may be 
achieved by using this meter in con- 
junction with the Soundscope, a pre- 
cision instrument developed to meas- 
ure the energy distribution of sound 
within a narrow frequency band. 

The meter may be used either 
ahead of the Soundscope, as a means 
of raagacy | areas requiring detailed 
study; or behind it, as a monitor of 
noise levels in areas where frequency 
characteristics have already been de- 
termined. 

In making sound measurements, 
the survey meter is pointed toward 
the noise source, energized by battery 
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Onan 


ENGINE 
COMPRESSORS 


for mobile refrigeration 
and air conditioning 











1 ton cap., 4.1 H.P., 
F-12 refrigerant. 









24 tons cap., 6.25 
H.P., F-22 refrigerant, 


CCKTIMC 


5 tons cap., 12.9 
H.P., F-22 refrigerant. 


Built as integrated in-line units 
with Onan engines direct-con- 
nected to Onan compressors. 
Compact, permanently-aligned 
and smooth-running. No trouble- 
some belts, couplings or sheaves. 
Optional accessories: batteries, 
starters, generators, and fans. 
Onan 4-cycle engines, built for 
continuous duty and long life, 
operate on either gasoline or 
Propane. World-wide parts and 
service organization. 


Write for complete 
engineering data 


D. Ww. ONAN & SONS INC. 


3417 Univ. Ave. S.E. . 
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Minneapolis 14, Minn. 





power, and adjusted to an “on-scale” 
reading by means of a single thumb- 
wheel attenuator. Sound pressure 
levels may be read quickly in the 
range of 75 to 140 db. 

Two models, the Industrial Hy- 
giene model, designed with frequency 
response characteristics based on hear- 
ing damage criteria, and a second 
intended for use in noise reduction 
studies and acoustical engineering 
surveys, with a flat response, are of- 
fered. 

Mine Safety 
Pittsburgh, Pa. 


Appliance Company, 


ZONE VALVES 
Thermostatically-controlled rotary type 
valves which may be easily installed 
in supply lines, in any position, are 
suitable for either new or existing hot 
water systems. Economically useful in 
multiple-zone hydronic heating svs- 
tems, they eliminate the need for ex- 
pensive flow valves, additional circu- 
lators or burner relays, of involved 
piping. 

They are in three sizes, %, 1 and 
1% in. 
General Fittings Company, East 
Greenwich, R. I. 


PIPE JOINT SEALER 

In tape form, this joint sealer is made 
of Teflon and may be used with most 
industrial acids, corrosives, caustics, 
hydraulic fluids and aromatic fuels. 
Temperature range is from —250 to 
500 F, pressures to thousands of 
pounds. 

Known as Thred-Tape, it may be 
used on plastics, aluminum, stainless 
steel, ceramic, synthetic rubber and 
carbon pipe. 

Self-lubricating, the sealer is in 
% x 288 in. rolls and is applied by 
wrapping tightly around the male 
threads. When the connection is made, 
the tape fills in the voids to provide 
a leak-proof seal. 

Crane Packing Company, 6400 Oak- 
ton St., Morton Grove, Il. 


FILTER-DRIER BYPASS 
As a compact assembly, this factory 
unit includes a replaceable cartridge 
type filter-drier, piping and valves 
which permit ‘replacement of the 
molecular sieve cartridge without 
shutting down the refrigerant system. 
Factory assembly results in uni- 
form quality. Each one has a bracket, 
so that it may be mounted flush on a 
panel. The top flange may be re- 
moved without demounting the drier, 
as the bracket provides adequate 
clearance. 
Line sizes of %, % and %-in. are 
offered at this time. 
Remco, Inc., Zelienople, Pa. 








Westinghouse 


CORPORATION 


uses 


REVCOR 


BLASTAIRE 
BLOWER WHEELS 


because... 


Revcor Blower Wheels 
meet the high perform- 
ance and quality stand- 
ards demanded by 
Westinghouse! 


REVCOR: SINGLE AND 
DOUBLE INLET 
BLASTAIRE BLOWER 
WHEELS ARE USED BY 
OVER 60% OF THE 
ROOM AIR CONDITIONER 
MANUFACTURERS! 


Write For Technical Details 


Reveor INC. 


ENGINEERS ®© MANUFACTURERS 


247 EDWARDS STREET 
CARPENTERSVILLE, ILLINOIS 
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WINDOW SHADING MATERIALS 


pp = reflectivity of collector plate 
for solar radiation, dimen- 
sionless 











(Continued from page 49) 


E, = shade transmission factor for 
solar calorimeter tests as cal- 
culated by individual coeffi- 
cients, dimensionless 


E’, = experimentally determined 
shade transmission factor for 
solar calorimeter tests, di- 
mensionless 


e, — shade transmission factor for 
shade applied to a window, 
dimensionless 


F,= ratio of area of sunlit shade 
to total shade area, dimen- 
sionless 


f;= coefficient of heat transfer 
from inside surface of shade 
rena Btu per (hr) (sq ft) 
( 


f, = coefficient of heat transfer 
from outside surface of cover 
glass or window to outside 
environment, Btu per (hr) 
(sq ft) (F) 


I= rate of incidence of direct | 


and diffuse solar radiation 
upon outside surface of cover 
glass or window, Btu per 
(hr) (sq ft) 


ke = thermal conductivity of cover 


glass or window, Btu per | 


(hr) (sq ft) (F/in.) 


Q.:= total energy 


transferred | 


through shade absorbed by | 
collector plate or room, Btu | 


per hr 


Q:—= rate of incidence of solar 
radiation upon outside sur- 
face of shade, Btu per hr 


Q:= solar radiation directly trans- 
mitted through shade, Btu 
per hr 


Q;= solar radiation absorbed by 
outside surface vf shade, Btu 
per hr 


Q.= energy transferred by normal | 


transmission from inside sur- 
face of shade to collector 
plate or room, Btu per hr 


Q; = energy transferred by normal 
transmission from _ outside 
surface of shade through cov- 


er glass or window to outside, | 


Btu per hr 


Q.— directly transmitted 
radiation absorbed by col- 
lector plate, Btu per hr 


t; = interior temperature of room, 
F 


t. = outside temperature, F 


tp temperature of the collector 
plate, F 


ts = temperature of shade, F 
U = overall 


solar | 


coefficient of heat | 


transmission from outside to | 


interior of room, 
(hr) (sq ft) (F) 


U..= coefficient of heat transmis- 
sion from outside surface of 
shade through cover glass or 
window to outside, Btu per 
(hr) (sq ft) (F) 


Xe= thickness of cover glass or | 


window, in. 
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Btu per | 


| 


Ps = reflectivity of outside surface 
of shade for solar radiation, 


ay = absorptivity of collector plate dimensionless 


for solar radiation, dimen- 


: ps,n — reflectivity of inside surface 
sionless 


of shade for solar radiation, 


@,= absorptivity of outside sur- dimensionless 


face of shade for solar radia- 


: : - T; — transmissivity of cover glass 
tion, dimensionless 


or window glass for solar 


Sie radiation, dimensionless. 
Pa = reflectivity of glass surface 


for solar radiation, dimen- 
sionless 


T,— transmissivity of shade for 
solar radiation, dimensionless 









Whatever type of insulation 
is specified on your job... 





always use 


INSULATION 
ADHESIVE 


Laykold Insulation Adhesive has been 
the “standard” of the industry for 
more than 20 years. It is approved and 
used by a majority of the leading in- 
sulation manufacturers and contractors 
in the industry. 


Laykold Insulation Adhesive is a cold- 
applied, asphalt-base material of 
smooth, buttery consistency that quick- 
ly sets to a tacky film. It is easier and 
faster to use. Applied by brush or spray, 
you get superior performance on every 
job, from vapor barrier construction to 
placement of insulating materials on 
walls, floors and ceilings. 


Call the Laykold Engineer in our near- 
est office for full information on Lay- 
kold Insulation Adhesive. 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. Atlanta 8, Ga. Portiand 8, Ore. 
Perth Amboy, N. J. Mobile, Ala. Oakland 1, Calif. 
Baltimore 2, Md. St. Louis 17, Mo. Inglewood, Calif. 
Cincinnati 38, Ohio Tucson, Ariz. San Juan 23, P.R. 


BITUMULS® Emulsified Asphalts » CHEVRON® Paving Asphalts » LAYKOLD® Asphalt Specialties 
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WEKSLER 
INSTRUMENTS 


on Five 
out of Five 





For the finest, nothing but the finest 
design, engineering, construction and 
equipment. 


What’s aboard the TRITON, the 
nation’s fifth nuclear powered 
submarine in the way of instru- 
ments to indicate and record 
temperature, pressure and 
humidity? 

Weksler...just as it’s Weksler on the 
Nautilus, Seawolf, Skate and Skipjack. 
We’re proud of the distinction and of 
our contribution to the nation’s defense, 
and just as proud of our instruments 
for earning for us this honor. 


Write today for condensed bulletin of 
Weksler instruments. 


Photograph Courtesy of 
Electric Boat Company 
Div. General Dynamics Corp. 


ey. 


WEKSLER INSTRUMENTS CORP. 


FREEPORT, L.|I., NEW YORK 
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ASHRAE OFFICERS, COMMITTEES 


See page 76, this issue 


STANDARDS COMMITTEE 


See page 75, this issue 


TECHNICAL COMMITTEES 


See page 96, May JOURNAL 


RESEARCH AND TECHNICAL 
COMMITTEES 


See page 97, May JOURNAL 
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(Continued from page 43) 


Thermal stability has been 
studied by following weight loss at 
160 C and 180C. Fig. 5 shows the 
weight loss at 160 C compared with 
both yellow and black varnished 
glass fabric. Fig. 6 shows weight 


| loss at 180C as compé ared with a 


commercial poly ester and two ure- 


| thane coated glass fabric products. 


Another property of the acrylic 
resin insulation, of likely interest, 
is its fast release of moisture which 
permits faster dehydration of the 
all complete sy stems in small or 
large hermetic equipment. 


CONCLUSIONS 

Acrylic resin coated magnet wire 
has excellent physical, chemical, 
and mechanical properties. Produc- 
tion tests have confirmed these re- 
sults. Thermal stability data indi- 
cate such insulations possess ade- 
quate stability for operating at Class 
B temperature. Experimental and 
practical ae on resistance to Re- 
frigerant-22 indicate that acrylic 
resin Re SES may be used in 
hermetic motors under more strin- 
gent conditions than present insu- 
lations and is being used with in- 
creasing acceptance for production 
in both hermetic and Class B appli- 
cations. 

Many of the products de- 
scribed herein and their uses are 
covered by U.S. Patents 2,787,561 
and 2,787,603 and pending appli- 
cations. The disclosures given in 
this discussion are not to be con- 
strued as conveying any patent 
rights. 

The authors acknowledge the 
help given by P. F. Sanders and 
J. R. Huntsberger of the duPont 
Marshall Laboratory in the prepa- 


| ration of this paper. 
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A.M. (Air Movement) is a source 
of new and bigger problems for 
the air conditioning, heating, ven- 
tilating and refrigeration manu- 
facturer. However, we have an 
answer for one of your headaches 
—a reliable source for blower 
housings. DE-STA-CO offers you 
all these advantages: 


Low unit cost. Our standard 

high production dies (no tool- 

ing cost) are ready to turn out 
any large or small quantity. 

Complete assemblies or parts. 

Our method assures low costs 

either way. 

Broad range. For wheels 314’ 

to 95” diameter, all widths. 

© Fast delivery. Many in stock, 
both parts and assemblies. 

) Adaptations often practical. 
For your special purpose hous- 
ing consult us on a variation 
of a DE-STA-CO Standard 
and SAVE! 


Write for literature and 
prints or send us your draw: 
ings and quantity needed. 


fy 


LY 





A Product 


-Dereatr STAMPING Cowra 


386 Midland Avenue © Detroit 3, Mich. 





Ee 
Serving air conditioning, rebigerdil 
heating and ventilating industries for 40 years 
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For Performance — Capacity — 
Low Maintenance 


Selecta | 


LARKIN 
ZEPHYRCON 


Air-Cooled Condenser 





9 Belt-Driven Models—5 to 40 Tons 5 Direct-Drive Models—2 to 10 Tons 





ENGINEERED FOR PARALLEL USE FOR VIRTUALLY ANY CAPACITY 






































































ree Larkin Zephyrcon Air-Cooled Condensers are avail- PEAK PERFORMANCE YEAR ‘ROUND 
for able in two series: direct-drive FC models—for When used with the Larkin Posi-Trol control sys- 
se economy and minimum maintenance; and _ belt- tem, which maintains head pressures in low ambient 
an driven BFC models—for larger installations and temperatures, the Larkin Zephyrcon functions at 
hes the lowest possible noise level. eak performance the year ’round in any climate. 
Pp peak pe y y 
- Multiple circuits—for operating more than one Compare the features point for point; check the 
you P P g P P P 
compressor from a single condenser—are available performance data, and make the wise selection— 
for all models at no extra cost. Larkin Zephyrcon Air Cooled Condenser. 
ard phy 
00l- 
out 
ve OUTSTANDING FEATURES 
Ss. * . ° 
a @ Patented Larkin cross-fin coil — alumi- protection, and is mounted on resil- 
BASIC RATINGS (30°-+-D) num fins and staggered copper tubes. ient base. 
31," FC SERIES — DIRECT DRIVE @ For use indoors or outdoors. @ Casing is of heavy-gauge steel. 
ths. M Capacity at ® A single large fan on BFC model @ Unit finished with baked-on epon- 
ck, — "BTU yan tine Chen assures low operating noise level. base primer and melamine top coat 
Foe ye regi oo @ Motor on BFC model is standard for maximum protection. 
ical, = — ; NEMA design mounted on adjustable ® Motor is enclosed in casing, protected 
sal —_ 37,350 3.21 3500 leak Scie thee eaeeiel. 
tion rcs —_ = — @ Slow speed motor on FC model is © Discharge shield available. 
lard rey roe —- — permanently lubricated, has overload © Fan Guard is standard equipment. 
: : @ Return bends protected by heavy- 
é BFC SERIES — BELT DRIVEN gauge shield. 
an : C r 
draw Model je moms td See Your Wholesaler 
des. No. BTU /HR Tons Cim 
rcs se a pore Or write for Bulletin 1031-C 
BFCS 95,600 7.96 7500 
BFC-10 124,000 10.3 9100 
BFC-13 149,200 12.4 12000 | ith MU Cr 
BFC. Ay 
iG 191,200 15.92 15000 , % 
BFC.20 248,000 20.6 18200 ble LI % 
BFC.26 298,400 24.8 24000 if 
BFC-32 | = 382,400 31.8 30000 Pv cmon ae 
BFC-40_ 496,000 41.2 36400 
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iebociety introduction 


OBILLION-DOLLAR MARKET 


JEATING - REFRIGERATION - AIR-CONDITIONING > VENTILATION 


Prestige contact is a priceless thing...much-sought-after...often hard-to- 
find. You get precisely this with dual impact in ASHRAE JOURNAL, resultant 
publication from the merger of two important Societies: American Society 
of Heating and Air-Conditioning Engineers and The American Society of 
Refrigerating Engineers. 


HERE’S REAL 
CIRCULATION 


ASHAE Members 12,084 
plus ABC circulation of Re- 
frigerating Engineering, 
including Air-Conditioning 
10,458. Total 22,542. 


This highly professional JOURNAL, with the “premium circulation”—is 
written with authority and read with conviction by almost 20,000 Society 
members and several thousand non-member subscribers. Month-in and 
month-out, this influential publication makes regular calls on these dis- 
cerning professional men and rates a welcome reception, because it 
delivers exclusive technical papers...timely Society news and current infor- 
mation about the industry. Society members, the Who’s Who in Heating, 
Refrigeration, Air-Conditioning and Ventilation, the men who specify and 
purchase components and complete systems, go by what they read in 
ASHRAE JOURNAL...and time and again go buy equipment appearing in 
the ASHRAE JOURNAL. 









CALL YOUR NEAREST ASHRAE REPRESENTATIVE 
W. M. Vidulich, Advertising Mgr. 
62 Worth Street, New York 13, N. Y. 

















NEW YORK CHICAGO LOS ANGELES 

J. Craig Johnson William J. Gatenby Richard T. Biedler 
62 Worth Street Room 452 429 S. Western Ave. 
New York 13, N. Y. 35 E. Wacker Drive Los Angeles, Calif. 
BArclay 7-6262 Financial 6-7255 DUnkirk 9-8364 


RICAN SOCIETY OF HEATING REFRIGERATING AND AIR-CONDITIONING ENGINEERS 
62 WortH Street, New York 13, New York 
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IMPROVED 30 MODEL, 1,000 THRU 


D- CENTRA 


30,000 CFM, H- AND V-SERIES 


STATION AIR CON- 


ARE MODULAR CONSTRUCTED 


DITIONING UNITS 


HAVE INSIDE MOTOR MOUNTING 





HORIZONTAL MODEL 


THE BEST OF PROVED-BEST 
FEATURES ‘N SOME NEW ONES, 
TOO: SECTIONALIZED CONSTRUCTION. 
FULL ACCESS TO ALL EXPOSED AREAS. 
FRAME, STRUCTURAL STEEL ANGLES, 
WELDED FOR RIGIDITY. FAN SECTION 
MAY BE FIELD-ROTATED. FANS, 
FORWARD CURVE, DIDW, CAST IRON 
CENTER HUB. EXTRA DEEP COIL 
SECTION CAN ACCOMMODATE 
10-ROW COILS. DRAIN CONNECTIONS 
BOTH ENDS. INSULATED DRAIN PAN 
INDEPENDENT OF UNIT. SELF- 
ALIGNING, LIFETIME LUBRICATED 
BEARINGS. HIGH, LOW VELOCITY 
FILTERS. SEND FOR TIME-SAVER “FAN 
PERFORMANCE CURVES’ 











dray er -hanson 


DIVISION ayer U.S. RADIATOR CORP. 


3301 MEDFORD STREET 








LOS ANGELES 63, CALIFORNIA 











CABLE: CLICONI LOS ANGELES 
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With ASHRAE Chapters 


(Continued from page 81) 


selected a typical job as a basis for selecting con- 
densing equipment. He used preset figures for 
water temperature, flow and gpm, choosing various 
types of condensing equipment to fit the conditions 
mentioned. 


WEST TEXAS (H).. . On the Mav program, Jack 
Roberts, Zumwalt and Vinther, consulting engineers, 
discussed some typical and special installations of 
air conditioning equipment used at the University 
of Texas, Southern Methodist University, and for 
the Computer Building of the Shell Oil C Jompany, 
in Midland, Texas. 


SOUTH FLORIDA (R) . . . Presenting his paper 
on the Application of Centrifugal Compressors to, 
Water Cooling Duty, W. W. Salmond addressed this 
group meeting in April. He is the Southern District 
Manager for York Corporation. 

In May, this group planned to hear David 
Rickelton, engineering consultant, Buensod- Stacey, 
Inc., on Design and Application of Dual Duct Sys- 


tems. 


LONG ISLAND (H). . . John Engalitcheff, Jr., 
President, Baltimore Aircoil Company, planned to 
be with this group in May to cover Water Con- 
servation Equipment — Theory and Application. 


DAYTON (H) . . . Covering the uses and economics 
of electronic air filters and charcoal filters, Richard 
J. Looney, production Sales Manager for Air Clean- 
ing Sales, Minneapolis-Honeywell Regulator Com- 
pany, spoke here in mid-May. His topic was Air 
Purification. 


ONTARIO (R) . . . Treating the basic theory behind 
the thermoelectric principle of refrigeration and the 
Peltier Effect with a humourous note, James K. 
Nelson, Westinghouse Electric Company, met with 
these members in April. 

The next month’s meeting was preceded by a 
plant tour of the Hussmann Refrigeration Company, 
Ltd. The speaker for the evening was Parker V. 
Phillips, Service Manager, Hussmann, who chose as 
his topic, the Relationship between the Field Service 
Engineer and the Design Engineer. 


LOUISVILLE and BLUEGRASS . . . Industry’s 
demands for smaller size, lighter weight, lower cost, 
higher speeds and capacity modulation in compres- 
sors present a real challenge in maintaining com- 
pressor life, Clayton B. Cramer said, at the April 
joint meeting. Mr. Cramer, who is Assistant to 
Manager, Compressor Dept, Carrier Corporation, 
addressed the members on Why Compressors Grow 
Old. 

He mentioned some of the common misappli- 
cations of the units. Overloading by changing re- 
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Installers as well as manufacturers 
of refrigerating, air-conditioning 
and heating equipment, contrac- 
tors, designers and consulting en- 
gineers—all are finding that ‘‘the 
best thing in the joint’”’ is Handy 
& Harman’s silver brazing alloy 
SiL-Fos or S1L-Fos 5. 


The benefits inherent in these al- 
loys apply to the most complex 
joints and installations as well as 
to the simplest. With SIL-Fos, in- 
stallation speed or production vol- 
ume depends entirely on your 
particular needs; a few assemblies 


an hour to literally hundreds of thousands a day—SIL-Fos 
adapts readily. Here are what you and your product get 


with S1L-Fos brazing. 


SRENGTH—The strength of a properly designed and brazed 


The two best ways 
to join copper tubing: 
HANDY & HARMAN 


SIL-FOS 
SIL-FOS 5 





shocks and radical temperature 
changes fully as well as the metals 
they join. 

CORROSION RESISTANCE— With occa- 
sional exceptions, SiIL-Fos joints 
offer strong and lasting resistance 
to a host of corrosive media. 

EASY INSTALLATION—FAST PRODUCTION 
—With SiL-Fos you can get any 
production you want—you have a 
choice of heating methods, jigging 
setups, inspection techniques, etc. 
ECONOMY—Low flow point, fast 
brazing action, reduced labor costs 
and vastly reduced reject rate; 


plus the small amount of alloy needed to make a joint put 
SIL-F0s in a low-cost catagory unequaled by other methods. 





Si-Fos joint exceeds that of the metals joined. Mley 


LEAKTIGHTNESS—SIL-F'OS joints are liquid and gastight, and 
remain so under severe pressures and the stresses of shock 


and vibration. 


buctiuity—SiL-Fos joints have exceptional ductility; ena- 
bling them to withstand stresses and strains of vibration, 


Further details on SIL- 
Fos and Sit-Fos 5 can be 
had in the form of Technical 
Literature from Handy & 
Harman. Send for Bulletin 20. 
research and engineer- 
ing people are ready and 
Willing to help you with any 
metals joining problem or 
you may have. 
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Starts te flow at Free Flowing at 
"7 », °f | For use in joining 
ONLY nonferrous 














Type 
SIL-FOS 15 Wide |1185 641 1300 704 
Melting 
SIL-FOS 5 5 Range |1195 646 1300 704 





metals. Used par- 
ticularly on copper, 
brass and bronze. 
Specially effective 
in joining pipe and 
tubing and on elec- 
trical work. 














Source of Supply and Authority on Brazing Alloys: +>» 
HANDY & HARMAN 


General Offices: 82 Fulton $t., Mew York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


ATLANTA. GA 
BRIDGEPORT. CONN 
PROVIDENCE, + 
CHICAGO, MLL 
CLEVELAND, ONTO 
DETROIT. MICH. 

LOS ANGELES. CALIF. 
OAKLAND, CALIF 
TORONTO, CANADA 
MONTREAL. CANADA 
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CUT METAL | 4, 
FAST, > | 


WITHOUT 


DISTORTION F 


MODERN ® 
NIBBLERS 
















They cut 10 gage stainless, 8 gage mild 
steel, 7 gage aluminum and brass without 
bending or curling the metal. 


4 They cut 6” (and smaller) radius. 


Models are available for cutting cor- 
rugated metal, fibre glass and plastic 


\\ without cracking or chipping. Other 
\ models for cutting wire netting, irregular 


rods, gaskets, etc. 


NY A MODEL FOR CUTTING Y%” COLD ROLLED 


STEEL AVAILABLE SOON! 


Write, wire or cal/ 


680 Davisville Road, Willow Grove, Pa. 
Phone: Willow Grove 4820 





National 
NB Board 
Certified 





AMMONIA VALVES 
AND ACCESSORIES 


Now available in a complete size 
range — flanged globe and angle valves 
with forged steel flanges in F. P. T., 
socket-weld and welding neck types. 
Other Henry products include globe 
and angle shut-off valves; ASME 
approved relief valves; dual relief 
valve assemblies; forged steel flanges, 
unions and fittings. 

Write for Current Literature and Price Sheets: 


Cat. No. 202— Ammonia Valves and Accessories 
Cat. No. 73—Drop Forged Carbon Steel Fittings, 
Unions and Flanged Unions 


HENRY VALVE COMPANY 


3215 North Avenue, Melrose Park, Illinois (Chicago Suburb) 
Cable: HEVALCO, Melrose Park, Illinois 
VALVES AND ACCESSORIES FOR REFRIGERATION AND INDUSTRIAL APPLICATIONS 













Catalog 73 
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frigerants (as much as 57% when changing from 
Refrigerant 12 to 22) was one, in proper suction 
pipe size for proper oil return was another. At 
least 1400 fpm velocity is required in this case, 
he reminded his listeners. Conditions causing dilu- 
tion of refrigerant in crankcase oil was a third case 
in point. Some conditions, he noted, yield 1.5 Ib 
of refrigerant for each 1 Ib of oil. 

Effects of moisture and other system contami- 
nations of compressor life also came under scrutiny. 

Later in the evening’s program, Louis H. Fitz- 
mayer, Radiation Engineer, General Electric Com- 
pany’s Range Dept, presented a brief summation of 
the electronic oven. High initial cost is the present 
retarding factor in the electronic oven market, he 
said. 

Also meeting jointly in May, these members 
planned to hear D. A. Boehmer, Sales Dept, Re. 
public Steel Corporation, document his films of 
Russia, taken while on a recent trip. 


CENTRAL MICHIGAN (R) . . . Chief Engineer, 
Automotive Air Conditioning Dept, Chrysler Cor- 
poration, Joseph Loveley planned to address this 
chapter in May on design and application of auto- 
motive equipment. 


MEMPHIS (H) . . . In a study made by Minneapolis- 
Honeywell Regulator Company, percentage cost of 
complete air conditioning was related to the in- 
creased efficiency needed to justify it. William J. 
Ortman, Commercial Div, Market Manager for 
Industrial Buildings, Minneapolis- Honeywell,  ex- 
plained this study to chapter members meeting in 
April. His talk was entitled The Economics of Year- 
Round Air Conditioning. 


SAN JOAQUIN (R) . . . Branch Manager of the 
Fresno office of Minneapolis-Honeywell Regulator 
Company, Floyd Stroup, spoke on Basic Controls 
as Applied to Air Conditioning, at the April meeting 
of this chapter. 


NATIONAL CAPITAL and WASHINGTON, D.C. 
. . . Application and cost data on both single state 
and compound system heat pumps were the topics 
of R. J. Augusterfer, York Corporation, at the April 


meeting, a joint one. 


JOHNSTOWN (H) .. . Relative merits of ground ~ 
source, water source and air source heat pumps 
were the emphasis at the April meeting when R. D. 
McNatt addressed the group. The air source heat 
pump received his particular attention as it is the 
most popular. The speaker, Pittsburgh Branch 
Manager, York Corporation, gave reasons for using 
different types of compressors and refrigerants, and 
reviewed the design of air to refrigerant heat ex- 
changers. He also covered the economic advantages 
and limitations of commercial heat pumps, with 
respect to several recent applications. The effect 
of the two-stage heat pump and packaged systems 
on the economic picture was noted. 
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NEW COMPLETE LINE OF 
HONEYWELL ACTUATORS AND 
DAMPERS FOR YOUR EVERY NEED! 







Honeywell's new 
M630 Actuator motor. 


Honeywell Actuators —to position 
dampers, valves, pre-rotation vanes, 
skylights, defrosting doors — any 
application up to 750 pounds of torque 


Honeywell can help you satisfy an almost unlimited 
number of power positioning requirements. You can 
choose from 11 models which offer: torque ratings from 
25 to 750 inch pounds; timing ranges of 7.5 seconds to 4 
minutes; 3 control methods—two position, proportion- 
ing and floating; 2 drive types—reversible with or with- 
out spring return and/or unidirectional. 


Other outstanding features of Honeywell’s Actuator 
line include: choice of tandem or sequence switching; 
360° adjustable crank arm; ease of mounting and adjust- 
Ment; quiet, oil-geared operation; sturdy, durable 
Honeywell components for years of trouble-free operation. 





Honeywell's D42 Damper 


Honeywell, the biggest name in 
dampers for heating, ventilating, 
air conditioning and 
specialized applications 


The custom-built features of Honeywell motorized damp- 
ers give them an almost limitless versatility. In addition, 
they give instant response to controllers along with an 
assured tight seal. They have extra heavy bracing to 
assure true alignment and consistent accuracy of posi- 
tioning. Operation is noiseless—and trouble-free. 


The custom-built features of the Honeywell Damper 
line also mean easier ordering, simplified installation. 
Get complete and detailed information on Honeywell's 
complete line of dampers and actuator motors by calling 
your local Honeywell office. Or write Honeywell, Dept. 
RE-6-20, Minneapolis 8, Minnesota. 


Honeywell 
Fouts a. Couto 
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we, New Unit 
=| Chills Water to 


oy 34 


Views of 

Mojonnier Model VW 
Water Cooler, 

with and 

without covers. 


ae 


oy 


Model W is the economy answer to water chilling 
—as low as 34° F.—for use as an indirect coolant. 


IT FEATURES: 

¢ Stainless steel cooling sections using direct 
expansion, fully flooded ammonia. 

e Mild steel housing with metallized finish. 

¢ Well radiused water contact surface for ease of 
cleaning and best sanitation. 

¢ Compact, space-saving, long life construction. 

The Model W Water Cooler varies 

from 500 to GPH to 700 GPH per plate. 


Write for details today. 


MOJONNIER BROS. CO. 
4601 W. OHIO ST., CHICAGO 44, ILLINOIS 


Model W 


Meotonnier COOLER 


A Dependable Product... Backed by Dependable Service 








Xe type 701 
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fan-coil units 


This New addition to the J-E Line provides- 


@ Economical temperature control. 


@ Separable solder flange 
for easy installation. 
@ One size for Y2 to 10 gpm 
for simple selection 
Write for information bulletin today. 
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3-WAY SOLENOID VALVE 






Controls Division 
GD icaes-evans MANUFACTURING CO. 
4427 Geraldine Ave., St. Lovis 15, Mo 








Applications 





CHILLED WATER SYSTEM 
FOR METALLURGICAL LAB 


Nearing completion, a new metallurgical laboratory 
at Allegheny Ludlum Steel Corporation's Brakenridge, 
Pa., research center will use a hermetic centrifugal 
refrigeration machine as the cooling source for ait 
conditioning. The two-story structure, built of stain. 
less steel, glass and masonry, will provide 62,000 sq ft 
of additional research facilities when completed later 
this year. 

The compact, completely integrated Carrier Cor. 
poration centrifugal, with a cooling capacity of 3% 
ton, will be located in a separate powerhouse. The 
electrically-driven unit will supply chilled water at 
42F through underground pipes to air handling 
equipment on the roof of the laboratory. A dual duet 
system will distribute air to the conditioned area. 


MOTEL-ICE RINK COMBINATION 


Air conditioning a 250-room motel in the summer, and 
supplying brine for a skating rink in the winter, two 
Acme Industries combination packaged liquid chillers 
are inter-connected with a special cooling tower. The 
system uses dual refrigerant feed control, electric 
control panels and an automatic change-over switch 
for temperature-pressure controls. 


COMPLEX AIR DISTRIBUTION SYSTEM 
FOR 22,500-SEAT SPORTS ARENA 


Air conditioning in a structure as large as the new 
Los Angeles Memorial Sports Arena is necessarily 
complex, as it must provide for a wide range of seating 
conditions. The ceiling of the elliptical structure i 
supported by a span of steel, eliminating inside sup 
porting columns. 

The ice rink is serviced by four packaged water 
chilling plants, two of which may also chill brine. 

The air distribution system for the 22,500-seat 
arena was designed to serve the arena floor, concours 
and seating area independent of one another. For the 
permanent seating area there are eight central fat 
units located in an overhead furred soffit. Each unit 
is designed to deliver 50,000 cfm of air. Individual 
units are equipped with outdoor and recirculation 
air dampers, combinations return fans, exhaust fans 
and dual temperature heating and cooling coils. The 
piping system supplying these units is arranged as#@ 
two pipe reverse return water system providing chilled 
or hot water as required. 

The arena floor area is served by six Recold Cor- 
poration air handling units also located in the 
soffit. These supply either heating or cooling. Each 
unit is thermostatically controlled to the temperatulé 
of the area it serves. The concourse floor of 
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1935, 1945, 1955 SMALLER and SMALLER FURNACES ARE COMING 
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Also available in 
belt-drive models 








THE NEW BRUNDAGE sum ‘B’ 
SHAPED FOR TOMORROW'S SALES 


Within 5 years, it has been predicted, 89% of the furnaces sold will be 
75,000 BTU or less. Your own experience with smaller and smaller sizes makes 
the trend clear. 

The Brundage Slim ‘B’ fits this pattern as no other blower can. Using any 
of the Slim ‘B’ sizes, you cut blower space requirements by Y% to 4%... and 
achieve designs that fit your future sales. 

Samples of the Slim ‘B’ along with complete performance and dimen- 


sional data are now available. Just write or phone Fireside 2-0251. 


THE BRUNDAGE COMPANY / 512 NORTH PARK STREET / KALAMAZOO, MICHIGAN 


DOING JUST | THING BETTER SINCE 1979 
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ZONVALVE 


Now — the comfort of multiple-zone heating at 
a fraction of the former cost. ZONVALVE, new’ | 
thermostatically-controlled motorized valve, re- | 
places ordinary radiator valve without plumbing | — 
change. On new installations, ZONVALVES can be 
used on radiators or branch lines. 

ZONVALVES are made in all standard pipe and 
tubing sizes. Low wiring cost — because motor 
operator is low voltage. All ZONVALVES equipped 
with auxiliary switch to start burner or circu- 
lator when open. 

ZONVALVE is designed for steam and hot water 
systems. Unconditionally guaranteed. Ideal for 
private homes, factories, office buildings, hotels 
and motels. 





write tof 657 BROADWAY, NEW YORK 12. N. Y. f 3 











KEEP IN TOUCH WITH 


MODERN 
REFRIGERATION 


This official organ of the British Refrig- 
erating Industry incorporates the two 
original British Journals “Cold Storage & 
Produce Review” and “Ice & Cold Stor- 
age”. Now in its 59th year “M.R.” gives 
the latest reliable technical and practical 
information. 


Subscription, post free, $5.00 a year. 
($12.50 for 3 years) 


Send for free specimen copy 


MODERN REFRIGERATION 


Woking, Surrey, England 
Refrigeration House 
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Memorial Sports Arena is considered as four separate 
zones with each of these zones having its own air han. 
dling unit capable of supplying either cooled or heated 
air. Ventilation of the individual systems is normally 
controlled thermostatically, but a central station con. 
trol allows prompt correction if any area needs more 
or less air tempering. 


TWO WATER TEMPERATURES OFFERED 
IN HOTEL INDUCTION SYSTEM 


Complete control of the temperature in his hotel room 
is afforded the Statler-Hilton guest in Boston in a 








recent York Corporation installation. The Three-Pipe 
Hi-I air conditioning and heating system derives its 
name from the hot water, cold water and return pipes 
that connect to the high pressure induction unit in 
each room. 

Both cold and warm water are always available 
to each induction unit control valve to provide either 
heating or cooling. A conventional chilled water sup- 
ply and return system is supplemented by a small 
warm water supply line. 

The automatic control valve does not mix warm 
and cold water, but selects varying quantities of 
either, not both, and modulates the flow to the induc- 
tion unit coils to maintain the desired room tempera- 
ture. Seasonal changeover is eliminated. 

Primary air is delivered from a central system to 
each induction unit. Duplication of secondary water 
pumps is not required; there is one secondary pump 
for warm water and one for chilled. 

This system is a recent development. It was first 
introduced to the industry at the International Heat- 
ing and Air Conditioning Exposition in Philadelphia 
last January. 


GAS-FIRED RADIANT HEATERS 
ELIMINATE CONVEYOR TIE-UP 


Sheet aluminum with integral tube circuits, “Tubed 
Sheet” of Reynolds Metals Company manufacture, 18 
made by printing a reduced-size circuit pattern oD 
one sheet and bonding another to it in a rolling mill 
which also expands the size of the sheet and the pat 
tern four times. Metal ink is used to prevent bonding 
of the printed surfaces which are expanded into tube 
circuits by fluid under pressure after rolling is com 
pleted. 

Actual operation of this new system at mass pr 
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duction rates revealed that more radiant heat was 
required than was provided by the ten-bank, 200 kw 
system originally installed. The printed surfaces were 
smearing when the second sheet was placed on the 
first. 

By substituting a single bank of ten Perfection- 
Schwank gas-fired infra-red heaters, it was possible 
to provide a bank of 480,000 Btu/hr capacity over 
92 ft of conveyor. Each gas unit has a capacity of 
48,000 Btu/hr. 

The units convert 60% of fuel input into infra-red 
rays of lengths (1.5 to 6 micron) readily absorbed wi 
the metal ink. This range of infra-red wave lengt 
is generated by an element surface temperature of 
1600 F. The ceramic is perforated with 200 small 
holes per sq in. Air drawn from the atmosphere and 
gas are mixed in a chamber behind the ceramic and 

sed through the small holes. A separate flame 
aoe at each hole and the entire combustion takes 
place within % in. of the ceramic face. The rear sur- 
face of the ceramic does not exceed 400 F. 


Heaters are ignited by a pilot light and protected 
against escaping gas by a pilot-heated thermocouple 
which closes an electrical solenoid valve in case the 
pilot fails. 


SPACE SAVING SYSTEMS 
HEAT, COOL U.S. SHIPS 


High velocity air conditioning equipment has already 
largely replaced conventional wide duct systems on 
ships constructed in European yards in recent years. 
This advanced type system is now in operation on the 
American President Line’s S. S. President Garfield. 


Small diameter pipework of the HiPress Air Con- 
ditioning of America, Inc. delivers either heated or 
cooled air upon demand to individually operated room 
units. The twin-pipe systems with air velocities of 
5000 fpm eliminate the fire hazard of large-duct work. 

The President Garfield’s air conditioning plant 
serves a total of 62 individual spaces throughout the 
ship, including public rooms and crew members. 


COUNTERFLOW CONTINUOUS 
POULTRY CHILLER 


Fifty birds per min are processed in a system using 
refrigerated water and a stainless-steel flume equipped 
with a conveyor. 

The poultry, at the Holly Farms Poultry Proc- 
essing Plant, enters one end of a 54 ft tank at a tem- 
perature between 80 and 95 F. Cold water, at 32 or 
33 F enters at the opposite end and is not recirculated. 

€ poultry is conveyed in counter-current fashion 
against the stream of refrigerated water by fingers or 
takes, After moving through the cold water for about 
1% hr, the birds are lifted out of the flume by the 
fingers, at a temperature of 36 F. 

__ The fresh water is chilled in stages by means of 
gh-efficiency coolers combined with an ice reserve 
unit, which uses off-peak power. The ice builder, by 
storing cold, takes care of surges in the load, and 
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/ TEMPERATURE LIMITED ~\) 


BURLINGTON RD LONDON SW6 ENGLAND 
Phone: RENown 5813 (P.8.X.) Cables: TEMTUR LONDON 
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LARGEST PRODUCER OF 1), 
\ AIR CONDITIONING UNITS i! 
. OUTSIDE THE U.S.A. Ys 











Order Form — Bulletin on 
CORROSION AND WATER TREATMENT 


Bulletin contains 5 papers pre- 
sented at Symposium on COR- 
ROSION AND WATER TREAT- 
MENT (with digest of discussions) 
at Philadelphia Meeting, January 
28, 1959. Please mail ... . copies 
at $1.50 each, postpaid. 


Enclosed is Check [_] 


Money Order C] 


Mail this form to 


ASHRAE, 62 Worth St., New York 13, N. Y. 
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Don't remove scale the hard (and _ 
dangerous) way... ; = =. 









USE CALGON’ SCALE 


REMOVER-SAFE, FAST, 
EASY-TO-USE see: s2¢.2-n2 


safely. Contains corrosion inhibitors, wetting agent, anti- 


foam and pH color indicator. Ask your Refrigeration 
Wholesaler for Calgon Scale Remover today. 


CALGON comrany 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
In Canada: Hagan Corporation (Canada) Limited, Toronto 





How to balance air conditioning, 
heating and ventilating systems 


with the NEW 









Color-coded pushbuttons put air velocity, air tem- 
perature and static pressure at your fingertips in 
the new Model 60 Anemotherm Air Meter. De- 
veloped by the Anemostat Corporation of America, 
this versatile, accurate instrument helps you bal- 
ance and check any air system. It pays for itself 
through time saved on only one major job. 

e Write for Bulletin 55. 


AC 1338A 


ANEMOSTAT CORPORATION OF AMERICA 
10 EAST 39th STREET, NEW YORK 16, N. Y. 













provides extremely cold water. Continuous operation 
of the chiller with the aid of conveyors replaces the 
batch system. 

The water in the Frick Company chiller is kept 
fresh and clean by the one-way counter-flow moye. 
ment. Debris is removed immediately by the washing 
action when the poultry first enters the water. 


PARTITIONING FREEDOM GAINED 
WITH LOW SPEED AIR FLOW 


Uncluttered ceilings and freedom of partition move. 
ment have been achieved through the use of low 
velocity air diffusion in a new modular-designed in. 
dustrial project. The low velocity diffusion system was 
specified for the air conditioning of the new Sikorsky 
Engineering Building to gain space flexibility. 

For the new quarters, 5100 Multi-Vent Air Dit 
fusers of the Pyle-National Company have been in- 
stalled in the acoustical metal pan ceilings of office, 
general and engineering space. The fixtures consist of 
flush-fitting modular diffusion panels connected by 
flexible tubing to the duct system. 

By means of a valve arrangement within th 
panel, the air is slowed to a 30-40 fpm flow and 
dropped into the room vertically from a 2 x 4 ft 
perforated plate. 








HOSPITAL AIR CONDITIONING 
EFFECTED IN 24 HOURS 


One-day installation of a complete air conditioning 
system at New York’s Mother Cabrini Hospital proved 
that interruption is not always necessary. The roof- 
top type installation was possible through use of 
Dunham-Bush, Inc. package chillers with pump, aif 
handling unit and compressor. 


METAL-PLASTICS BARRIERS 


Aluminum and plastics film laminates form moisture 
vapor barriers for a Grand Union Perishable Foods 
Warehouse joint project of Acme Backing Corpora: 
tion and Johns-Manville Corporation. 

Wall sections of the over 4 million cu ft of re 
frigerated storage space were constructed by the 
horizontal method. The insulating materials were ad- 
hered to these rock cork sections before they were 
hoisted into position in the wall. 

Where moisture vapor barrier materials were 
used under floors, they were laid in the same manner, 
prior to the pouring of the concrete. To permit ad- 
justability for thermal expansion and contraction, ac 
cordion-pleated strips of Acmeflex material were 
cemented to the wall sections. 

Moisture barrier material is especially useful im 
ripening rooms where humidities of 95% and tem 
peratures approaching 100 F are used. Selected con 
centrations of ethylene oxide gas, injected to help 
ripening, are maintained by the barrier as the perme 
bility of the gas is close to zero. : 
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